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TECHNICAL MEMORANDUM (revised)

TO: Dr. Richard S. Williams, Solutia Inc.
FROM: James A. Kearley

RE: Evaiuation of September 1899 DNAPL Thickness Data on Table 4-0c
Sauget Area 1, Sauget and Cahokia, Hlinois

1.0 INTRODUCTION AND BACKGROUND

From September 1999 to April 2000, sampling and testing activities were conducted to
investigate impacts to environmental media resulting from disposal/deposition of
materials in Sauget Area 1 and to assess the associated risk to human health and the
environment. Environmental contractors conducted the work on behalf of a group of
potentially responsible parties (PRPs). During September 28-30, 1999, a contractor
measured fluid levels and total depths at 38 wells and piezometers, all of which were
screened in the shallow or middle hydrogeologic units (SHU or MHU) of the alluvial
aquifer. According to the field notes from this survey, many of these wells and
piezometers reportedly contained a significant thickness of pooled DNAPL. The PRPs’
technical staff believed that these DNAPL thickness measurements were not reliable
because pooled DNAPL was not observed during well development and sampling in
October 1989. However, no further work was performed at the time to refute the DNAPL
thickness data in the September 1998 field notes.

A copy of the September 1999 field noles was included in the Field Sampling Report for
the Sauget Area 1 investigations (O'Brien & Gere, 2000), but the survey resuits were not
discussed in the Sauget Area 1 Engineering Evaluation/Cost Analysis and Remedial
Investigation/Feasibility Study (the EE/CA and RI/FS report). The EE/CA and RIFS
report (Roux Assaociates, 2001) did discuss the potential for DNAPL occurrence at
Sauget Area 1 based on analysis of several indicators. The indicators included
increasing COC concentrations with depth, presence of COCs deep in the alluvial
aquifer, and presence of some COCs at concentrations in excess of 1% of the pure-
phase solubility. Based on this information, the conceptual model for DNAPLs at that
time was described as follows:

it is expected that much of the DNAPL mass at Sauget Area 1 is trapped by
capiflary forces within the alluvial aquifer pore space as small, discrete blobs and
ganglia. However, some free-phase DNAPL may have migrated o the bedrock
surface, where it may be present in free-phase pools.

The EE/CA and RI/FS report also discussed the presence or potential presence of
pooled DNAPL observed at two bedrock wells (BR-G and BR-1) that were installed in
2000.

»*
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The DNAPL data from the September 1999 field notes were tabulated and presented in
Table 4-0c in an EE/CA and RIFS report prepared by a contractor to the US Army
Corps of Engineers for the USEPA (Adrian Brown, 2001). In a letter dated January 9,
2003, the USEPA requested that the PRPs perform a DNAPL investigation at Sauget
Area 1. The DNAPL characterization study at Sauget Area 1 has recently been
completed, in accordance with the approved Work Plan {GSI, 2004).

As documented in this memorandum, the September 1999 DNAPL thickness data are
not reliable and do not accurately represent conditions within the SHU and MHU of the
alluvial aquifer. This conclusion is based on results of a May 2004 NAPL survey and
several sources of information that were available in 1999-2000, including: i) the
absence of visual observations of pooled DNAPL in field notes from well development
and sampling in October 1999; ii} the absence of low-permeability layers within the
alluvial aquifer that could account for significant pooling of DNAPL in the SHU and MHU;
i) groundwater analytical results from certain wells that appear to be inconsistent with
the reported presence of significant thickness of pooled DNAPL in those wells; and iv)
the reported presence of pooled DNAPL in the SHU and MHU at locations near Site N.

An earlier version of this memorandum dated August 4, 2004 was previously submitted
to USEPA. The memorandum has been revised to address comments received from
USEPA in a letter dated September 16, 2004,

Based on review of all available information, it is our opinion that the only reliable data
in the September 1999 field notes regarding NAPL occurrence is the visual observation
of free product (now known to be LNAPL) at well EE-11. We believe that pooled
DNAPL was not widely present during September 1999 within the wells and
piezometers screened in the shaliow and middle hydrogeologic units of the alluvial
aquifer.

2.0 EVALUATION OF SEPTEMBER 1999 FIELD NOTES

The field notes from the well survey conducted in September 1999 (see Attachment 1 of
this memo) were included in Volume 9 of the Field Sampling Report for Sauget Area 1
(O'Brien & Gere, 2000).

Scope of the September 1999 NAPL Survey: A total of 38 locations were measured
during the NAPL survey, including fourteen shallow monitoring wells and twenty-four
small-diameter piezometers. The field notes include the following information: date and
time of measurements; air monitoring readings from a photo-ionization detector (PID);
depth to water in feet below grade; total well/piezometer depth in feet below grade; and
measurements of depth to top of DNAPL and depth to base of DNAPL in feet. The
downhole soundings were taken with an interface probe, but the make and model of the
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(St Job No. (3-2876 .'
Issued: January 21, 2005

Page 3of 9 GROUNDWATER
SERVICES, INC.

interface probe were not identified in the notes. Inspection of the interface probe tape
was the apparently only method for visual confirmation of NAPL presence. There were
no indications in the notes that other methods (i.e., clear bailers or weighted cotton
string} were used for further visual confirmation of NAPL presence. As shown below, the
field notes indicate that the well soundings were taken at a rapid pace. This suggests
that the survey may have been performed in a hurried manner.

! 17 ;
9/29/99 70 8 11.7
9/30/98 160 15 10.7

NAPL Survey Resulls: Measured {otal depths ranged from to 9.85 feet to 60.08 feet.
Based on this range of total depths, all the wells and piezometers were screened in
either the SHU or MHU of the alluvial aquifer. Based on well soundings using the
interface probe, pooled DNAPL was reported to be present at 33 of the 38 wells and
piezometers. The maximum reported thickness of pooled DNAPL was 23.29 feet at wel!
EE-01. DNAPL thickness of three feet or more was reported to be present in 24 of the
38 welis and piezometers.

At seven piezometers, it was reported that there were two or three separate layers of
pooled DNAPL. For example, the field notes included the following data for piezometer
P1-A-M.

dta Reported forPlezameter P1-A:M

Depthito water | 20.54 ft

First interval of DNAPL | 21.60-24.88 i {thickness=3.22 fi}

Second interval of DNAPL | 36.31-37.71 ft {thickness=1.40f)

Third interval of DNAPL | 39.08-40.42 1t {thickness=1.34 ft)
Total depth of well | 40.42 ft

The only visual observation of NAPL recorded in the September 1999 field notes was for
well EE-11. The field notes indicated that free product was present at EE-11 from “10.27
feet down" and stated that the “Well has free product in it! Brown oily liquid.” This
observation was apparently based on inspection of the interface probe afier it was
removed from EE-11.

GSl's Evaluation of the September 1999 Field Notes: NAPL was certainly present in
well EE-11, based on the visual observation of free product recorded in the field notes.
As discussed in Section 3.0 of this memorandum, NAPL was found at well EE-11 during
the May 2004 survey and was confirmed o be LNAPL and not DNAPL.

If a significant thickness of pooled DNAPL had actually been present in other wells and
piezometers measured in September 19899, then there should have been additional
visual observations of free product on the interface probe. No visual observations of
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NAPL were recorded in the field notes, except at EE-11. The absence of visual
observations of free product on the interface probe at other wells calls into question the
reliability of the DNAPL thickness data in the September 1999 field notes.

The reported presence of multiple distinct layers of pooled DNAPL in seven piezometers
also raises concerns about the reliability of the DNAPL soundings. When pooled
DNAPL is present in a well, it is typically encountered in a single layer at the botiom of
the well, not in multiple layers distributed within the water column.

3.0 RESULTS OF MAY 2004 AND OCTOBER 2004 NAPL SURVEYS

As requested by the PRP group, Groundwater Services, Inc. (GS!) performed a NAPL
survey at Sauget Area 1 in May 2004. The survey included 57 wells and piezometers
and was conducted in accordance with the procedures outlined in Task 2 of the Work
Plan for DNAPL Characterization and Remediation Study {GSI, 2004). C2M Hill, a
USEPA contractor, was present for oversight of the survey.

NAPL Survey Procedures: At each well and piezometer, the survey included
measurement of depth to water and a check for the presence and thickness of
accumulated LNAPL and pooled DNAPL using an electronic interface probe. A
disposable clear bailer was lowered to the water level in each well to check for the
possible presence of accumulated LNAPL. A visual check for pooled DNAPL was
performed by lowering a weighted cotton string to the bottom of the well, then retrieving
the string to inspect for evidence of staining. Finally a disposable clear bailer was
lowered to the bottom of each well to check for the presence of pooled DNAPL. New
string, bailer, and bailer cord were used for each well, and soiled string, bailers, and cord
generated during the survey were placed in a designated container for management as
investigation-derived waste.

Results of May 2004 NAPL Survey and NAPL Recovery Tests: Of the 57 wells and
piezometers surveyed in May 2004, three were bedrock wells (BR-G, BR-H, and BR-1)
and 54 were screened in the SHU or MHU of the aliuvial aquifer. Two of the bedrock
wells (BR-G and BR-1) showed some evidence of the presence of a small amount of
pooled DNAPL, but no free product was recovered from BR-G or BR-l during recovery
tests conducted in May 2004. NAPL survey and recovery test results for the bedrock
wells will be discussed in the project report for the Sauget Area 1 DNAPL
characterization study.

Of the 54 wells and plezometers screened in the SHU and MHU that were measured in
May 2004, only weli EE-11 was found to contain free product (see Table 2-1 in
Attachment 2). Well EE-11 contained a dark brown LNAPL that appeared o be a
petroleum hydrocarbon, based on color and odor. The well contained as much as 810 9
feet of LNAPL. A total of approximately one gallon of LNAPL was removed from EE-11
during a recovery test conducted on 5/19/04. Well EE-11 went dry after only a relatively
short period of pumping. Fluid levels in EE-11 were re-measured on 5/20/04 and at that
time well EE-11 had a layer of LNAPL approximately 0.2 feet thick. A total of
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approximately 1/4 cup of LNAPL (0.02 gallons) was removed from EE-11 during the
recovery test conducted that day. A sampie of LNAPL recovered from EE-11 on 5/18/04
was retained for chemical analysis and physical properties testing. Laboratory testing
resuits will be documented and discussed in the project report for the Sauget Area 1
DNAPL. characterization study.

A second NAPL survey was conducted at Sauget Area 1 in October 2004, but this
survey provided little new information regarding the wells and piezometers screened in
the SHU and MHU of the alluvial aquifer. The October 2004 NAPL survey focused on
the newly installed bedrock piezometers and the three previously existing bedrock welis
{BR-G, BR-H, and BR-}). The only shallow wells that were checked were EE-11 and
piezometer A1-17. Evidence of LNAPL was observed on a clear bailer lowered into
shallow well EE-11, but no LNAPL could be recovered. There was no evidence of
LNAPL or BNAPL during measurements at A1-17.

During the May 2004 NAPL survey there was some evidence of pooled DNAPL in two
bedrock wells, and an accumulation of LNAPL was found at shallow well EE-11.
However, no evidence of pooled DNAPL was found at any of the 54 wells and
piezometers screened in the SHU and MHU of the alluvial aquifer.

4.0 SITE INFORMATION THAT CONFLICTS WITH DNAPL THICKNESS DATA

Several sources of information that were available in 1999-2000 suggest that the DNAPL
thickness data in the September 1999 field notes are not reliable. The lines of evidence
include: i) the absence of visual observations of pooled DNAPL in field notes from well
development and sampling; ii) the absence of low-permeability layers within the aliuvial
aquifer that could account for significant pooling of DNAPL in the shallow and middle
hydrogeologic units of the alluvial aquifer; iii) groundwater analytical results for certain
wells that appear to be Inconsistent with the presence of significant thicknesses of
pooled DNAPL at those wells; and iv) the reporied presence of pooled DNAPL near Site
N, which is not considered to be a significant DNAPL source area.

4.1 No Free Product Observed During Well Development and Sampling

Well development and groundwater sampling at Sauget Area 1 began a few days after
completion of the September 1999 NAPL survey. During October 4-6, 1999, eleven
existing wells were developed to remove sediment (see field notes in Attachment 3). As
summarized on the table below, the field notes for well development included no visual
observations of free product. However, there was a statement in the field notes from
October 5, 1999, that the interface probe made a tone indicating the presence of DNAPL
at well EEG-104, when in fact no DNAPL was found to be present. This shows that
interface probe soundings can sometimes provide false positives of pooled DNAPL.

Evaluation of September 1899 Sauget Area 1
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Reported DNAPL Free Product Other Statements in Field Notes

Well ID Thickness (ft} Observed? Regarding NAPL

EE-03 20.78 No -

EE-05 Well not measured No -

EEG-101 9.19 No -

EEG-102 9.20 No -

EEG-104 12.73 No “Gauge went off but no DNAPL”

{see p, 52 of notes in Attachment 3)

EEG-108 10.35 No -

EEG-107 18.54 No -

EEG-108 19.38 No -

EEG-109 11.87 No -

EEG-110 13.14 No -

EEG-112 11.04 No -

During October 7-13, 1898, groundwater samples were collected from eleven existing
monitoring wells. The field notes indicate that odors andfor discoloration were observed
in groundwater removed from some wells, at the start of purging andfor at the time of
sampling. A sheen was observed in groundwater removed from two of the welis.
However, no pooled DNAPL was observed during purging and sampling of these wells.

5 amplmgf
Reported Description of Sheen or
DNAPL Water at Start | Description of Water at | Free Product
Well 1D Thickness (ft) of Purging Time of Sampling Observed?
EE-01 23.28 Dark gray; Clear w/ black sediment; No
odor odor
EE-03 2078 Light brown; Ctlear wf brown particles; No
nc odor no odor
EE-05 Well not Clear; Clear; Trace sheen
measured chemical odor chemical odor
EEG-101 9.18 Light brown; Clear; No
aleohol odor no odor
EEG-102 9.20 Rust; Clear; No
ne odor no odor
EEG-104 12.73 Gray; Clear; No
no odor slight odor
EEG-106 10.35 Clear; Clear; No
no odor no odor

Evaluation of September 1999
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) ampling of Wells (October 7-1: '
Reporied Bescription of Sheen or
DNAPL Water at Start Dascription of Water at | Free Product
Well ID Thickness {ft} of Purging Time of Sampling Observed?
EEG-107 18.54 Brown/black; Yellow; Waxy sheen
odor odor
EEG-109 11.87 Gray,; Clear, No
. no odor no odor
EEG-110 13.14 Clear; Clear; No
no odor no odor
EEG-112 11.04 Clear; Clear,; No
no odor no odor

GSi reviewed field notes from static water level surveys conducted December 28, 1999;
March 2-3, 2000; and June 26-27, 2000. Total depths were measured during the
December 1999 survey, indicating that a probe was lowered to the bottom of each well
during that survey, Total depths were not measured during the March and June 2000
surveys. The fleld notes indicate that free product was observed on the probe at well
EE-11 on March 3, 2000. The notes for the survey performed on March 3, 2000 include
the following observations at well EE-11:

probe/tape have brown liquid on it as it is w/drawn from the well —
appearance is simifar to thin molasses; odor is noticed as probeftape [is]
cleaned off, {see p. 159 on field notes in Attachment 3).

There were no other observations of free product in the notes from December 1999,
March 2000, or June 2000. During our review of field notes from 1998-2000, GSI| found
no indication that free product was ever observed on the interface probe at any of the
wells listed in the September 1999 field notes, other than well EE-11. The absence of
other visuai observations of free product recorded in the field notes from 1998-2000 calls
into question the reliability of DNAPL thickness data in the September 1999 field notes.
4.2 Absence of Low-Permeability Layers within the Alluvial Aquifer

The wells and piezometers listed in the September 1899 field notes are screened within
the alluvial aquifer. The alluvial aquifer, which is divided into three hydrogeologic units,

is underlain by limestone bedrock that typically begins at approximately 105 to 110 feet
below grade,

Shallow {SHL)
Middle (MHU)
Deep {DHLU)

Medium to coarse sand
Medium to coarse sand and gravel

70-Bedrock

Evaluation of September 1999
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The wells listed in the September 1999 field notes have total depths ranging from
approximately 20 to 33 feet below grade, generally corresponding to the SHU. The
piezometers listed in the September 1999 field notes have total depths ranging from
approximately 10 to 60 feet below grade, corresponding to the SHU and MHU. For
significant pooled DNAPL accumulations to be present in these wells and piezometers,
there would need to be one or more laterally continuous low-permeability layers
underlying the wells and piezometers to serve as barriers to downward migration of
pooled DNAPL.

The depth to the bedrock surface is significantly deeper than the total depths of the wells
and piezometer fisted in the September 1999 field notes. Pooling of DNAPL on top of
the bedrock surface could not plausibly account for the reporied accumulations of
DNAPL listed in the September 1999 field notes. Based on our review of boring logs
from Sauget Area 1 (see examples in Attachment 4) there are no low-permeability layers
within the alluvial aquifer that could explain the significant thicknesses of pooled DNAPL
recorded in the September 1999 field notes.

4.3 Certain Groundwater Data Not Consistent with Presence of DNAPL

Concentrations of total VOCs and total SVOCs in groundwater at Sauget Area 1 are
presented on Figures 4-18 and 4-19 in the Sauget Area 1 EE/CA and RI/FS report (Roux
Associates, 2001). These maps (see Attachment 5 of this memo) indicate that some
wells have elevated concentrations of VOCs and/or SVOCs in groundwater. However,
GSI identified eight wells where there were minimal or no VOC and SVOC impacts in
groundwater, but which were reported to have significant pooled DNAPL thickness,
accaording to the September 1999 field notes.

The reported presence of 8.44 fo 19.38 feet of pooled DNAPL in these eight wells is not
consistent with the groundwater analytical results for VOCs and SVOCs listed in the
table below. Furthermaore, it is unlikely that the monitoring wells screened in the SHU
and MHU at Sauget Area 1 would have been sampled if they contained significant
pooled DNAPL thickness.

k

50 Fiel £18 (UglL from Fig. 4410, (ug/L).
EE-Q4 8.44 ND ND
EE-20 ™ 14.88 ND 1.2
EEG-101 9.19 ND ND
| EEG-102 9.20 11 68
EEG-104 12.73 ND ND
{ EEG-108 ** 19.38 13 ND
EEG-110 13.14 3.2 ND
EEG-112 11.04 4.7 1.1
= Groundwater samples collected using Geoprobe equipment at locations adjacent to the wells,

Evaluation of September 1898 Sauget Area 1
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4.4 Reported Presence of Pooled DNAPL Near Site N

The September 1999 field notes reported that pooled DNAPL was measured in 1999 at
five of the six piezometers located in the vicinity of Site N (see Figure 2 in Attachment 1),

P3BS

P3-B-M " 3.24
P3-B-D * No DNAPL
P3-A-5 800 1.65
P3-A-M " 3.67
P3-A-D * 3.79

Based on previous investigations and historical information regarding past usage, Site N
is not considered to be a significant DNAPL source area. The reported presence of 1.55
to 3.79 feet of pooled DNAPL in piezometers located 900 feet beyond the boundaries of
Site N is very surprising and should raise questions about the reliability of the data in the
September 1998 field notes.

tember;1999 Field Not

The DNAPL thickness values in the September 1989 field notes {(which were tabulated
in Table 4-Oc} are not reliable data. We believe that pooled DNAPL was not widely
present in September 1999 within the wells and piezometers screened in the shallow
and middle hydrogeologic units of the aliuvial aquifer.

One possible explanation for the guestionable DNAPL measurements is that a
defective interface probe may have been used during the September 1999 survey,
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ATTACHMENT 1 — DATA REGARDING NAPL SURVEY IN SEPTEMBER 1999

Figure A-1; Estimated Extent of DNAFL from Table 4-0c
(Source: Worlk Plan for DNARL Study, GSI, 2004)

Table 4-0c: Summary of Field Notes and Observations During Groundwater Monitoring
{Source: EE/CA and RI/FS Report, Adrian Brown, 2001)

Field Notes from NAPL Survey, September 28-30, 1999
(Source: pages 45-49 from Book 5, Volume 9 of Field Sampling Repor,
O'Brien & Gere, 2000}



I P1-C-S: 0.17 LEGEND
/] P1-C-M: 3.96 . ] ]
Y S1_E_SI: ;_gg P1-C D©o.a1 ® Monitoring well or piezometer location
1-B-M: 3.
/1 P1-B-D: 0.56 ]  Bedrock monitoring well where DNAPL was
@® observed during groundwater sampling in 2000
EE-20: 14. I .
0:14.88 N Bedrock monitoring well where potential
presence of DNAPL was noted during
® ST-I-S: NM groundwater sampling in 2000
P1-A-S: 1.88 ST-I-M: NM
P1-A-M: 1.34 ST-I-D: NM B  Bedrock monitoring well where no indication
P1-A-D: 1.19 of DNAPL was noted during groundwater
sampling in 2000
EEG-106: 1035 ©  Monitoring well or piezometer where DNAPL
EEG-107: 18.54 was reported to be present according to Table
4-
EEG-112: 11.04 0c
. EE-01: 23.29 @) Monitoring well or piezometer where DNAPL
Site G was reported to be absent according to Table
EE-05: NM BR-H: NM 4-0c.
EE-03: 20.78 (18.54) DNAPL thickness reported on Table 4-Oc.
EE-04: 8.44
EEG-101: 9.19

(NM)  No information listed on Table 4-Oc for this

BR-G: NM well or piezometer

EEG-104: 12.73 @

@® EEG-102: 9.20 -C- Note:
P2-A-S: 0 Table 4-0c was in the September 2001 EE/CA and RI/FS report
P2-A-M: 3.64 prepared for the U.S. Army Corps of Engineers. Table 4-Oc was
P2-A-D: 6.69 a tabulation of field notes recorded by a Solutia contractor during
a well survey conducted September 28-30, 1999.
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Table 4-0c. Summary of Field Notes and Observations during Groundwater Monitoring

Well/ Depth to Water | Depth to top Dapth to hot DNAPL Total
Plazometar {ft BGS) of DNAPL. (ft){ of DNAPL (ft) | Thickness {ft)| Depth {#) Comments
EE-01 843 9.48 3275 23.29 32.75
EE-03 10.93 12.021 32.80| 20.78 32.80
EE-04 12.78 13.87 2234 8.44 22.3%
EE-11 NA 10.27 NA Full depth NA Well compietely {ull of "brawn oily liguld,” no water
EE-20 12.08 13.01% 27.89¢ 14.88 27.89
gEG-tm 11.83 12.68 21.85 8,19 21.85
EEG-102 10.25 14.32 20.52 89.20 20,52
EEG-104 10.36 11.48 24.21 12.73 24.21
EEG-108 8.20f 8.25 19.60 10.35 18.80}
EEG-107 28.48 9,02 28,46 18,54 28.48
EEG-108 7.87 9.04] 28.42 18.38 28.42
EEG-108 10.08 11,13 23.00 11.87 23.00
[EEG-110 8.42 " 1054 23.65 13.14 23.64
EEG-112 9.11 10,19 21.23 11.04] 21.23
P1-A-S 18.55 20,32 22,20 1.88] 2220
P1-AM 20.54 21.80 24,89 320
36.31 EYNE 1.40
38,08 40.42 1,34 40,42
P1-A-D 20,88 22.G0 25.33 333
58.06 57.37 1.31
58.80 60.08 1,18 60.08
P1-B-5 14,35 15.16 17.13 1,97 17.13
P1-B.M 15.03 16.00 19.44 3.35
35.04 30,74 3.80] 3974
P1-B-D 14.96 58.01 568,57 0.58 59.88
P1-C-8 18.94 17.00 17.17 0,17 17.17
P1-C-M 15.88 17.03 20.32 3,20
35.95 39.91 .68 38,01
P1.C-D 15,79 55,80 56.50 (.70
58.771 59.58 0.81 58,58
P2-A-S 10.94 NA NA NA 18,18




Table 4-0c (continued)

Wellf Depth to Water| Dapth to top [ Depth to bot DNAPL Total
Piezameter {ft BGS) of DNAPL {ft}| of DNAPL. (ft) | Thickness (ft)| Depth {ft) Comments

P2-A-M 11.04 11.98 15,62 3.84 39.23
P2-A-D 11.06 33.10 36.47 3.37

53,22/ 59.91 8.69 50.91
P2-B-5 8.84 NA . NA NA 9.85
P2.B-M 8.84 NA NA NA 3987
[P2-B-D 8.75 NA NA NA 50,45
P2-C-8 7.30 8.08] 10.05 1.98 10.05
P2.C-M 7.50 8.48 11.93 345

34,79 36,90 2.1

38,12 38.80 0.48 38.80|
P2.C-D 7.98 . 5591 56,17 0.268 58.59
PA-A-§ 12.23 13.08 14.61] 1.55 14.81
P3-A-M 12.07] 35,60 39,56 3,67 39.56
IP3.A.D 12.19 5570 59,58 3.79 £9.58
P3.B-§ 9.58 10.42 13,13 2.71 13.13
P3-B-M 9.78 35.85 39,10 3.24 39.10
P3.8-D 9,64INA INA 55,08
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GS| Job No. G-2876 GROUNDWATER
lssued: January 21, 2005 SERVICES, INC,

EVALUATION OF SEPTEMBER 1999 DNAPL THICKNESS DATA ON TABLE 4-0C

Sauget Area 1, Sauget and Cahokia, Hllinois

ATTACHMENT 2 —~ RESULTS OF NAPL SURVEY IN MAY 2004

Table A-1: Results of May 2004 NAPL Survey

Figure A-2: Map Showing NAPL Survey Results, May 2004
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Table A-1
Resulis of May 2004 NAPL Survey
Sauget Area 1
Sauget and Cahokia, lMlinois
Measured Measured Measurements or
Depth to Water Total Depth Observations of Free Phase

Well LD, {ft balow toc) {ft below toc) LNAPL or DNAPL?
EE-01 13.23 34.86 No
EE-03 15.65 34.94 No
EE-04 17.04 19.94 No
EE-05 16.64 22.15 No
EE-11 {see Note 2) 23.12 Yos ENAPL (s6eNota2Y
EE-20 15.85 3045 No
EEG-101 17.56 19.83 No
EEG-102 13.90 22.05 No
EEG‘?QS L2 " W
EEG-107 15.55 32.04 No
EEG-108 11.32 23.97 No
EEG‘? og L 1 "l
EEG-110 13.61 25.33 No
EEG-112 13.15 22.30 No
P1-A-S Dry 22.05 No
P1-A-M 23.65 40.21 No
Pi-A-D 23.60 59.74 No
P1-B-§ 20.24 21.19 No
P1-B-M 20.83 42 .87 No
P1-B8-D 20,72 62.71 No
P1-C-S Dry 19.51 No
P1-C-M 21.00 42.380 No
P1-C-D 21.08 62.11 No
P2-A-8 16.89 20.94 No
P2-A-M 16.60 41.49 No
P2-A-D 16.92 62.59 No
P2-B-5 12.47 12.68 No
P2-B-M 12.45 42.60 No
P2-8-D 12.60 62.44 No
P2-C-5 12.42 15.83 No
P2-C-M 13.49 41.53 No
P2-C-D 13.84 61.13 No
PI-A-S Dry 16.80 No
P3-A-M 17.20 42.05 No
P3-A-D 17.35 62.05 No
P3-B-3 15.04 16.10 No
P3-B-M 14.80 41.36 No
P3-B-D 15.20 57.10 No
P3-C-3 14.29 18.29 No
P3-C-M 16.12 41.58 No
P3-C-D 16.18 61.99 No
ST-G-8 Dry 12.43 No
ST-G-M 12.33 44.53 No
ST-G-D 12.60 79.99 No
S5T-H-8 Dry 8.98 No
ST-H-M 8.40 42.73 No
ST-H-D 887 79.38 No

/W

GROUNDWATER
SERVICES, INC
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GROUNDWATER
Table A-1 SERVICES, INE.

Results of May 2004 NAPL Survey
Sauget Area 1
Sauget and Cahokia, linois

Measured Measured Measurements or
Depth to Water Totat Depth Observations of Free Phase
Well £.D, _LNAPL or DNAPL?
ST-i-S 14.00 15.07 No
ST-I-M 13.78 45 15 No
ST-I-D 13.63 78.09 No
ST‘N‘S £ 13 s -r
ST-N-M 8.37 41.69
ST-N-D 8.19 78.68
BR-G 16.45 135.08
BR-H 15.14 117.68
BR- 17.62 151.11
Notes:

1) ** = Water level and or NAPL measurement could not be conducted due to bent well casing or subsurface obstruction.

2) Well EE-11 contained approximately B to 9 feet of LNAPL. Measured depth to top of LNAPL was 13.82 feet on May 17, 2004,
Atotal of approximately one gallen of LNAPL was removed during a recovery {est conducted on May 18, 2004,

3) There was no measurable thickness of DNAPL in BR-G. There was some evidence of the presence of a minor amount of
DNAPL in BR-G, based on inspection of a cotton siring and a clear bailer lowered to the bottom of the well. ADNAPL
recovery test was attempted at this location. No free phase DNAPL or DNAPL droplets were noted in the produced fluids,

4) At BR-l, there was some evidence of the presence of a minor amount of DNAPL based on inspection of a cotton string and
clear bailer lowered to the bottom of the well. The bailer contained approximatety 1/8th inch of DNAPL when it was refrieved.
A DNAPL recovery test was atternpted at this location.  No fres phase DNAPL or DNAPL droplets were noted in

the produced fluids.
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[
[ P1-C-S
/] P1-C-M
/ P1-B-S P1-C-D
/ P1-B-M
|/ P1-B-D
LEGEND
. -S . . .
PLAS _ ™ o Monitoring well or piezometer
P1-A-M N
P1-A-D Site | D A LNAPL or evidence of LNAPL was found during
BRI May 2004 survey.
EEG-106 B DNAPL or evidence of DNAPL was found during
EEG-107 G-110 May 2004 survey.
EE-11 \ EEG-112 @  Noevidence of LNAPL or DNAPL was found during
QU May 2004 survey.
€en =
Ave, @ =——
ST-GS EE-0 ;‘A ,
ST-G-M @® |
ST-G-D EEG-101 /’ Note: Wells EEG -106 and EEG -109 could not be

Site G o T
/ -
1
EEG-102 Site L
]
EEG-109
EEG-108
p2-8s @

measured due to bent well casing.

SCALE (ft.)
[ I
0 400 800

GROUNDWATER
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MAP SHOWING NAPL

SURVEY RESULTS: MAY 2004

Sauget Area 1, Sauget and Cahokia, lllinois
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51 Job No. G-2876 GROUNDWATER
issued: January 21, 2005 SERVICES, INC.

EVALUATION OF SEPTEMBER 1999 DNAPL THICKNESS DATA ON TABLE 4-0C

Sauget Area 1, Sauget and Cahokia, Hlinois

ATTACHMENT 3 - ADDITIONAL FIELD NOTES FROM 1999-2000

Field Notes from Well Development, October 4-8, 1999
(Source: pages 50-57 from Book 5, Volume 9 of Field Sampling Report,
O'Brien & Gere, 2000)

Field Notes from Groundwater Sampling, October 7-13, 1899
(Source: pages 97A-1 to 97A-11, Volume 1 of Field Sampling Report,
O'Brien & Gere, 2000}

Field Notes from Static Water Level Surveys: December 1999, March 2000, June 2000
{(Source: pages 108-110, 157-159, and 164-166 from Book 5, Volume 3 of
Field Sampling Report, O'Brien & Gere, 2000}
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G'HRIEN & GERE ENGINEERS, NG

]

ol 7 (65 Weather: A T5Y
7 e, Coves ST G2 Wall Nummien £ ~ [CAD
Sita Locaton =3 A ) aﬁrg Tl et Project Numbat: -]
Porgonnel oA aW e 2 Al e Tk v 8 Evacuation Method: T H
Depth of Well * 2.5 e Go = S/ wmvagmmn
Degth to Watar ™ OB l50= 8. 4D Diameter Well = 0,183 X LWC
Lengtn of Water Column g ri 4> Diamater Wal = 0.853 X LWC
Velurne of Water ins Well ' gai{s) " Oiarmater Wal = 1,463 X LWG
% Volume of Waterinwell 5.3 qal(s)
Voluma remaved before sampling ﬂﬂw
Did wall g0 sry? Yeu e A
{Cithar, Specify}
=Measwzemants taken from [TV __|Top of Wall Casing [ }Top of Protectve Casing
Water paramaters: i
TJZ,I:' { Temperatus Reaging H Readi [ Condugtivity Readinn
7.0 Stanedard
100 Standard
il
aftor_j- q (gal)
after Lz‘: S (gal)
afiar 2, 2L {gal)
ahtsr (gaL)
ahter {gah)

Coior AL

i\ Odor . ¥ =
Turbidity (> 100 NTUs} _
SheenfFran Praduct Py =

{Physical Appearence gt Samping

;

Color
Quer

Turbidity (> 100 NTU's}

ShasniFres Product

CleAl

Alaatg

=0

Y .

. & =1, gZZoc) NETHS [ o108/ 70 )C G0 03
Sample Parsmeter® ngé gg%?%gfogggg -fs(?éjﬂ”?)-‘ 4%5'!2-5‘&?/ ﬁ%)t‘}{:&wbé(
# 1T

a
NOTES: Top of casing alevation: |
Dupth to Ground Water SH TR

Ground Wataer Elevation:

97A-1

il
Contmner Size { # Collacted Fiterad i . C%u%\m i
yo M L | 1 Lo Fh LM 3 :
1 L A, # i o A e [ o " it
Cnd 150 Ml | e i ;}‘1& ! Aoz o L v
I - L) ] : M Y 71 ]
{ L N . ‘&" [\! i e 7 it I 1Y
1L ﬁﬂﬂgﬁr " i 1 A ey ¥ it i
- e R P 2. pavi i It i Y
250 L, poly i Al 40z L .t fr
i 1 !
Monitaring Well intagrity Checklist /
Wall identification nurmber clearly marked? e frmiat s e e b T pAe b net ererrsaresanctarasarsspmenesin eeresrmennt Yos No
Wall covers and focks in gosd condition ol secura?. Yeos - No
15 gsn wel ctand pips vertically aligned 20 SREUTEY sttt iate R Yos L7 No
Is the concrate pad and sm;jim s;eai r:; ga:d EONGHENT oo ceristanrmarssssssenernnnt veresenrareeansemsssn i SHE LT oo Yes No E
Are soils sufrounding the well pad erodsd{. - hv gLz e Y05 MNe_ ..
good CoNTItoN. s reeseemme s Eer RV Yes No
te SHNGiRg watar in tha annuiar spaca between the wall stand pipe and BTG casng? Yes No
2 ptand gipe vented atthe base 1© PrOVEE GrRiTAgET,sereessssmasiacnressonss O You L~ Ho .
e the total depth of the wel soundad corvespond with ofiginat welt campleton depths?... Yoz /7 No___




B Pe——— L —— A T

3 Velums of Water in Well

OBRIEN & GERE ENGINEERS, INC. Geoung Water Sampung Log ]
° Lo h"’/‘ﬁ‘? Waesther: SN, PO O
aName SwloTCAs bl Wt umnbar: Bl v 80 2
Site Location = N A Project Mumber.
Parsonnst: 2 ua:ﬂ?' AN TE= AN Evacuation Method:
o 9.9 pPY
Dagitn of Well * 25 ¢ - 052 L) US  [Water Vogmdit Tat.
Depth to Water * et~ 05 5184 Dhametar Well = 0,163 X LWC
Length of Wales Columa HL.oUf “Dlameter Well = 0.653 X LWC
Volume of Water in Wall [ gatis) B Dinmeter Wall =1 489 X LWGC

3 0 galds)

&
Sampte Parametars: =] Cg 5

o, pesc]ress (BTIfE 514 ) pledt A (¥290\

Voiuma removed before samiping .40 gal{s)
Did well o dry? Yes No
, _ {Other, Spacify}
 *Muasutements taken from mmp of Wall Casing ( _iTopof Protective Caxing { 1
Water garamsters:
{ Temperanre Raadin L pH Reading 4 Conduptivity Read
4.0 Stoncard v
7.0 Standard [ 84 5 Standard
,? 0.0 Standard 1413 & Standard L
initial ? - inig | i :)
jatter _| {gaL) after _1.BO  (gal) attar ?’E’ (gl &
after (gal} L after al.) B after 2 ) (gal) __Z?m-
after {gad) Y after L R s B after =5, 42 {gal) _ -
aftar {g=l} attar . feel) after {gal.}
after (ot} | after {gal.) afiar {g=l)
Water Sample: .
“ime Collected: f O L 10 -
. nywicol Aocourance at Start | [FRysical Aopeamange at Samelng
Galor ‘2’3 el Calor {:tﬁ"f‘é..—-
Otlor e Odor [ L=y
Turbidity (> 100 NTUS) W Turhicity (> 100 NTU's) o)
SheaniFroe Produst ] Sheen/Free Product AT :
Vo (SZ (20 B ﬂfoa;(ﬂ'&?ﬁa} METALS (o 108 [ FLFFO/ ) e A DE ,’?afc: 5)

NOTES: Top of COBIRG SIEVREDTE e
Dapthto Grounsi Water

Groung Watsr Eipvation;

CTE% Siza } £mtmmr 1 T % Coleced ! Fl!thmd ! P%m 1 pH | Temg:. Conducti
- | ! [T o8t ) ; [ 1.0 . wila's;
[ R LT AT 2 A r_f- a1 H "
=0 T wal ) - 1 Al A CES ! it iz
- Soll e ?9%_‘?-3 : 1 al Na-ps u o t
f . rp AMEae- - P T " i
[ i d . 74 Al s 1o f l W +
[ ./ i 1 %_ﬂw \L‘! i S — 1f .M f oL
150 ke valy is i A At fe W | #
t ’ : v : l
] i i [ i
Morutanng Wall integrity Checklist /
Wall identification number clearly marked? .. eheseeeeetsaEat A A ASA b sr bR b SRR SRS Yes = No
Wall covars and loaks in geed condition and BBELTET . 001scmeecmeosssisbipsaremesmaretantinsssy e 00 T8 s No
s the well stand pipa verticzty atgned and SOSUrBY e " b P No
i5 ms copcrate pad and surfaca swal in good sangition?.... Yes No
Are solis surraunding the well pad eroded . . Yoes " Ho
o th PYG woll C25iNG i 500G FOMGATNR,...rmnroer s srsssimseessiss pAGA (o Yas 7 Ne .-
g, there stanging water in the annular space batwesn tha wel stand pips and wc’ casing? Yo No
the stand pipe vented &t tha base PIEVIGE BrANBE0 P et s Nes No
Uoas the 1atal dopth of the well seurded comespand with original well eanpletion depths?... Yes MNe

97A-2




O'BRIEN & GERE ENGINEERS ING, Ground Water Samping Log

aby: {0/ FLE Waather: Sungd Ly ?00
Sits Name: §49 Wel Nurnbar. ' e i

Sits Locaton Project Number: 5
Perzonnet: %W Pe ol LETTS Evacuation Mathod,_ ¢ W Y
' “PId 0.0 PPAA
Dapth of Well* F2dan 3237 Z8.3% Wzmrva\g i Tor-
Depth to Watar * el -3, 13 {79 Diarnatar Well = 0.163 X LWC
Length af Weter Calumn al & 4~ Diamatsr Wael = 06583 X LWG
Velame of Watsr i Wall LIt gal{s) £* Diarnatar Wall = 1 483 X LWG
4% Volume of Watar in Well T gals) q 2
Veluma ramaved bofora sampling . w‘}{
Did vl go dry? Yes No
{Other, Specify)
*Maasurements taken from [ﬁﬂf Wali Casing [ 1Top of Pretective Casing { i
Witar paramalsrs:
' Termcerau(a Reading [ ptl Reading 2 T Eenductity Reasing |
4.0 Stancard ,
‘g’ 7.0 Standard B4 § Blandard
10,0 Standard 1413 5 Standard
trital Ct\ ifg‘ge( g qE 'm%i
g [otar 3. ) ST atar ) itz st 5.0 oat) ¥ 5000
- ! Lo after N g s B } -
ofter & 27 (gal) AT after (gal) ,,____,Lg_i_'_'__% after vt \e T
(gal) I after o gel) after __~_{gek)
(gal} S aftar (g3} after {gal}
La‘@o PM _g:gf ﬁ\wbé woloel izl 11#}”‘-!
E LON s RIS
[Physical Appearance at Stert {Fhysical Agpearanca at Sampling .
Coler K / g V\Q.K Color
Qder NTUSy ST f?dm-
Turbidity (= 100 NTUs A £ urbigity (> 100 NTU's
SheenFrae Product BB S Hém SheaniFrea Pr ?

\oc A3zwoe) SUO i.S(‘ZZ 7o MFT#L—S‘??@a 08/ w H O IE D19k
Sample Paramelers"[%ﬁ “{m ?é_st"’/ ’ﬁ@; Cfo €1 V?{ﬁfﬁ-—)‘bi g})é{}\[ @‘Z %\

Container Sizo 1 Can‘l:,‘lp T #Collected ! Filtersd | Prasanative H | Tam Y
YRR : @%%’mz' 1 3 A e rE,;zab?f—”ﬁW‘,ﬁML_
L. o Fmbgr z M T | i L

SO0 M 1 PpLL) : { A PoHARS i 7 I
w50 ML ! : i wl I Na-DH i 1t i
. ! ! é Ab ] e T \ ;
1 L LMD i A — ! 1
= vy i S o S S
2Rk ; Ha l?f ] AL — L 4 ; . &
I ; i
Monnerng Wel Intagrity Checklist
Well identifcation numbsr cleardy marked?..., stk e e se e neR O e RSSO E Y
Wel eovers and locks in good condition and sm" PP PP,
iz the weil stard pipa vortiesly sligned snd 320 wrarceabeeerartn
ts tha concrete pad and surface smal in good conditign?.......... rarmssaiaina
Ars solis s.nrmmdmg the wedl pag eroded?. . .
5 the F}\"C" weil czging in gost condiion?...... = ﬁ"ﬁ‘{w" \\P}iﬁ W Yox No e
& there standing water in the wnnular spuz:a batersen the wod stand pips and msmg?..._...._.. ...... Yes Noy =
5 the stird pipe ventad 2t the basa o provide GraMAEST ... osimarmi s s s m———.rs Yes - No
Does me tatal deptn cf the well scunded corraspand with ongingl wall compladon dapths?..oe . Yes No

NOTES; Top of casing elevaton:
Danth to Greund Watar:
Ground Water Elevation:

BICETE oF "Pylwk (WHEE © L[i 97A-3
(9. Y4




rpund Water Sampiing Log

O'BRIEN & GERE EWGINEERS, INC.
- (016 74 Weather: Bl ot
Sita Name  exEL . TR, (o Wall Nurmier: o 10
Sits Location u Praject Number:
Personnel = A L oM Evacuation Mathod:
P 2.0 pAMY
Dopth of Walt = 06 & - 313 2] 82 [Watar Valage it for: 2
gﬁmwﬁm- AL Y “18 ’ Oiametar Wat = 0,183 X LWC ?38
Length of Watsr Column L1y 4" Dlameter Well = 0.653 X LWC
Vohrme of Watsr in Waell L galis) 6" Diameter Woll = 1,469 X LWC
Wl of Watorin Well M 20 _gal(s)
3K Velumo gl Vniurns removad before sammping 5.0 g;:}.y
Did wall go dry? Yos Na
[Ontherr, Spacity)
*Mezsurements taken from [_‘émmwmi Casing [ Jvopof Protective Casing |
Watnr pargmatars:
i Temperaturs Readng | pH Reading g i Cand Reud) !
: 4.0 Standzrd .
7.0 Skandzrd - 84 S Standard .
10,0 Stancard 1413 § Starwtarel___ v
initial initral iritizal kY]
Forer | 0% gan) after | b2 (gal) ateer 12T (ga, }
fror (g} after {gaL} attar ?.ﬁf"
after (gal.) aftr {gral.) attar (gzl )
after {gal) after {gal) aftar (gl
after () afwer (gal) e afer (g=t)
Wiater Samypha:
“insa Collected: - 30
{Physical Aopearance at Sart | lPh ysical Anpearance at Samping
Color v Berond ' Cotor CiFe
Oder _%D_L.,— Ciedar b N
Turbidity {> 100 NTUSs) R Turkidity (» 100 NTU's) <z, ’."}-L-!__
Sheen/Free Pridiust Al SheeniFree Produst
\foes ($7e0R\ Swo jh (dz7ocd MEHS [wzcx?/?dva&) si/0E (1OI0E N
Sampie Pammetars: cle Geo -'?Eg;'?"' e o Yl Q/S‘( =7 ,g;)\b { (7}0 YA L]
Contamer Sizs T Eontiiner Type L& Colected | Eilered L gH L Temp, Conduehyi
tg MU 2T | z - Wc@ e 1 ol o
) Lo | o # B . ; A _AF P, . ; r
LML : Pold : | Al gda:‘#; A Y f
Al ML f Tood i i AT ARDR Y 3
/L i DAl b AL T TN S :
[ &~ Qo en ! af Af | S ] ] i
- o G | bd Al e { /
250 o ] A [ f ¥ H AT, 5 P &
' s - v
I ; !
Marstaring Well Integnty Checklist /
Waell identification rurnbsr cisarly marked?. ... S— Yes
Weli covers and lochs in good condifion and SECUIOTvermmsevsrres . Yes /T No
i the well etardt pipa verticstly aligned and epmure?. remrbeveyseseus e senersustessravensesssrvarasenermsramseprzgrecs TBS _ & Nn
is the contrete pad and surface sealin goed wndzmn? AT Ne
Ars soils surrounding e wal pat eroget?,., e een——g T No
Is the FVE well casing in geod condition?.......... ..‘.;..ﬁ ...................... ho
Is thare stending watar m tha annulsr spacs moen the well stand pipa and FVC casmg'-’ e evasrsppa e No
s tha stand pipe vantsd at the base 1o provide dralnage?....... Mo
Mo the total dapth of the wel soundad comespend with ariginal wel curmplation dagms? Nes 7 Bin
NOTES: Tot of casing vlevaton:
Depth to Ground Weler: 9TA-4
Ground Watsr Elevation:




JUi

ARIEN & GERE ENGINEERS, iNC. Ground Water Samahng 1,09
= 2% Weathsr: ClowD t 700(5”'
" ate Name; i Walt Humbat: EF (o~ OU

Sita Locaton Pl Project Numbar: 73 Lt
Personnel; ¢ ) A AR 98D 00 Evacuation Mathed: . el

NOTES: Top of casing clovation:
Depth to Greund Watar: 07A-5
Ground Watar Elavatien;

2240 n-] 4o = 23 Pig 0.0 e
Dapth of Wed ™ R . \Water fot:
Depts t Water * Tiazn - | dlo = 0l /Diametes Vel = 0.163 X LWC
Langth of VWator Cokaan k1 A Digmeter Well = 0.6853 X LWC
Velume of Water in VWel “ZZle walls) & Diameter Well = 1.483 X LWC
35X Volume of Water in Well Q@ gal(s) : . [ @
Voiume remaved before sampling - geL(s)
Didl wali go Try? Yes Na__p
{Othar, Specily)
*Measurainents takan from m{w of Wel Casing [ ltopat Pretective Cazing | |
Water parsmstans:
— oH Regding 1 ' [[Canducsvity Readng ]
4.0 Btanstam o : . :
; ?E‘)D Osgmdam - ' 84 8 Standard
10,0 Stonctard . 1413 5 Stangard
intial z [ g ; initial
attar 2, (o) aftar 2. 202(gal)
attnd gl 5 deml) . aftar %@) <
after (gal) =B . atter o240 (ga) _ =
aftar {gal.) ¢ after (gal) 7
aftar tgel) © after {gal}
{Phymiea! Apnearares it sart ! {Physical Appearance at Samoling i
Coler {ra-s Celor Clee.
Ottar Amwk_ Cder Sham e
Tursigity (> 100 NTUs} _t_Q‘ﬁ =1 : Turbidiy {> 100 NTU's) [ Y
ShestifFree Produzt UGS~ SheeniFres Product Sol 7
Jop |52 08) SUBGs (R2 90 ¢) MEALS (BOITETTIRE)
Sample Paramaters: 40@., 2Bo . ?@‘Eﬁ Wwe=s ﬁg @( & /‘8/ 6/ )FDtm MZ‘{‘O
Contaner Sz T Gontaner Typa % Colloctd Fitared Flﬁﬁ'twg " A ] TemE. Conguctvity
N : s LSy e ) Bl 05 & 100
L i AMNBELST e Z A - ’ L 2
750 & o0 Ml i oLl ] ! AL FHAlnz) .z {
T Y iy i | AL ANLLILY N 1| A
. i 3 (A LA P, o o I L )]
1 L AT ¢ [ NG - + { Il
™ AR ehs o [ n JES——, 17 .?
! 3
i H H
Kamitnring Wl integrity Ghecklist
Well idantfication rumber cleanly marke? ... ... e e A1 1 Yes No v
Well covers and lecks in good Eondiion AnG SEEUBT .. e WYes o~ No
is tho wall smhd pips vertizsly sligned and sazure?.. ... - vereseesseareerasngy rasmersyermrmeers T E5 W No
is the concrete pad and surface seal in gwxd LTOEBON T 1errrien oo emmsncsrssarasssramaases A es Na
Are soils surounding the well pad erotet ... e amkmgetas ey AR S e s - Tes .~ HNo ;Z
tha PVC wall casing in 0ot CondiBEnT. ..o Sicel oNes No
shera standing water in tha annular space belwesn tho wall stand pipe and PVC easing?.. Yes Np
74 e stand plpa vanted =t tha basy ta previds desinagt?.eee rerverstssnevreamntntaratess Yes Na
Doas the total depth of tho well sounded carrespond with arginal woll completion deptha?... . .. Y05 e Ne

-




O'HRIEN L GERE ENGINEERS, INC.

Greund Water Samphng Log

Sata: (& ‘. Weather:
| Sim Name: o Wall Numbar,
| Sitolocoton = s e /S L. Tl Projsct Number:
Personnet, A <TLd L)('ﬁi‘f-"" Evacuation Mm’_'_: O O g /w
f ' { Pﬂ
Dapth of Walt * e /R tﬁl-‘@ﬂmwww it for:
Dapth m Wator * .12l .25 ismotar Wel = 0,163 X LWS
Lengm of Water Column PLHat, &~ Dizmeter Wal = 0.853 X LWC
Velums of Watar in Wel . M.Esi & Diameter Wall = 1,489 X LWC
% volume of Water in Wel < o walds
¢ a , Volume remarved beforn sampling ‘)/?5” galde
r—/ Dicd weli go dry? Yes Ng -
. . (Ciwer, Spocify)
*Measuraments taken from {— # Topof Wal Casing [ ITepof Protectiva Casing | |
Watsr parsrneiers:
I Termperaturs deadi [ pH Rsading pd " Conductvity Reading |
4,0 Siangard [ |
7.0 Standsrd i B4 & Standard !
a} | La? 7 0.0 Stancard 1413 & Standard_ o
r ?) initial . o v
waitar §. (gak.) (ol ater .91 (gal) N, O aftar '} / (o) Rge
'53‘3%"5@; :ﬁjzz. (gal) X ater F BT () Xed atter £ 02 (gal.)
sfter ___ {gel) e atter fgal) attsr {gal)
after {gal) — after {gal.) after {gal)
aher {gal.) s after {gel) after (gaL)
Water Sample:
Tima Collected: ! E: L w0
Physlcal Appearancs at Start {Phygicel Appearance at Samnling
Cotor %& Calar OLFLD
Odgor g Qedar PR A
Tuebidity {> 100 NTUs) Turksidity {> 100 NTU's) ” g %‘8
Sheen/Fraa Frodust Mﬂ!\b’t’ SheaniFres Froduct
Joc. (%eo@) SoC L fa? mem@omé/?s/;a@ L!JE (YHo3)
s P ;
e ey “PRg oo PESTYAE2 /%szé/s’!s/ﬁﬁ—pgww (%0
i Centainer Size Garmmér‘l’ #G foomd | Fliared l Preservatve | i !
4o M~ (g VES” A Yy f%’" ﬁ.z ‘?J’-% S
[ . OMBED ., ‘Z»- v i e L y [ 1]
iS04 oML Pl i VLY SR ™ 17 K- { ] { !
1) TH L i Aol | { Al ALRCAF [ \ i
e [ i e i ] { {
VIS i - b A — é ] )
. i 7 Z- AL el Y ¥
|
! ] }
Manitoring Welt Integeity Checkiist:
Well identification numbsr claarly r'ﬂarked".... Yo l// No
Woell covers and leaks in good condition and sectre.. S, Yes No
Is the well stand pips vertically aligned and BBELTE T s evte0crecnmeeiomtaas b d o2 o1 kA it b e rop gaats rr Yes No
{5 tha concremm pad and sufoce ssalin sdaod condiion?. ........ . Yes No
A soils surrcunding the veall pad oroded? S PR S, g Ko E
15 the FYG weil casing in good sondiion?,.... WV . -~ Yes 17 No
is thers snndmgw:mr in the annular space bamn the well sharsd pipe and PVC castng'? [, (.. No
|5 the stand pipa vanted st the base 10 provids drRmmage?... ..o Yo - Ho
Deas the il denth of t1e wall sounded comaspend with original well Complation dspms?.....__..__......‘rea -~ No

HOTES: Taop of casing slovation:

Dovtn o Grecnd Wator. THZE——

Grourd Water Elevation:

G7A-6




O BRIEN & GERE ENGINEERS, INC. Groung Water_ Samping Log

ata: w0 M97 . Weathsr: SonhAg HP F
Site Name: <S0I[ Pt P WeilNumber ISt O
Sita Locaten e P Project Numbar,
Parsannal; - A HAS TR Evamuation Method: (o
i — -y
P 9.0

ety of Well = ~/_?D:Z"[ Watar Volug fit. for:
Dopth o Water = NEC S TN iamater Wal = 0,163 X LAVC
Length of Watsr Column 2% . 4 Diamower Well = 0,653 X LWC
Voligne of Water in Wel 23 bl gul (5) 1 &" Digmater Wall = 1.488 X LWC .
AX Volume of Water in Well {210, gak(s)

Velurns removad bafors sampiing ). O & gal

) Did well go dry? Yes Ne_
N {Other, Specily)
*Measuremants taken from ﬁ of Well Casing [ iTop of Pratective Gasing { !
Watar paramistens:
(T Temporonie Reading ! [ pH Reading =1 (T Erdactvity Reading )
4.0 Standary [l .
25\ 7,0 Standard v | 84 5 Stancierd ;
10.0 Standard 4413 S Shandard L
intial it nitial

Cetiy imitiad
P iter 6 XD (gal) I atter. 2. 20 __(gal)

¢
2
!

24 alter gL gal) e pltr <5 . 2% (gel) after <. 27 (gol)
-2, atar (g8l) after (gal) after {gal)
£ apar {orad.) after {gal} ater {gal)

attar 18 aftar o {gal} aftmr (st}
Water Sampde: . é 1 )
mo Collscizd: (301 13 30 (wsD
{Physical Appesrance 8t Start Physieal rarien at Sampl
Golor d@q Color LS
Odor leia Odor FIONT.
Turbidity {» 100 NTUs) ‘ ) Turbidity (> 100 NTLI's) 2

Sial ShesnFree P
(50 (T0B] SO [(TEAC) METELS Joiod] wzon

e e O (580 | Pesr/ oo B¢ (B pU A/ A} > (o v\ (F210)

Shean/Free Product

i Contanet Slen T Contaner T ¥ Collectad | Fiterea | Fresorvative | _pH | Temp. Cuntiu i
‘ Yo L. (2LAGE = A o] AN
. ﬂs&ﬂ 2 M [ Y S TR T
2592 oot *f’;_c%r..u i A mAlda - v !
SEN (WL~ 7= ! T AR if ] &
(. ‘ Al e e vl A e— { v i "
Lot " [ N v If v
£ Les & A A N Sy bl Wt =
" ;

: 2 i 7
LEa®D M SN SafLEs Bl el (o NN

Manitoring Wel integty Checkist: #6500 (8

RO Pt V1101 - S ——— N . . Yes___ o Mo

Well covars and locks in geed condition and SBEUINT oo verrsricrmareestsstssbsstrsnsrsasneesecneriet s eniss smmmmmmmme-ete § 85 v 7 HNo

is the weil stand pips varticaly aligned and TBELOT oo eener craranarmraesacssarrssas b erss s SUUSPURPRO, { - 1 Ne

e the concrats ot and Srtars 58l GO0 G0N .cwuswswrerwrisrssrsesrssss AR e Ns 7
Are sails surnunding the wel pad arotded T . inpmes e s U, { - No

- mm waolt cazimg in good mndiﬁm?,.,...,.......,.éﬁf:. 4 - . Yon No

3, thare stunding water in the annular space batween tha well stand pire and PV SR8N07...cvranees- YES HNo

s the stand pipe vented at the base o provido Hroinagati.. ... rerseearrarare ~Yes No__¢”
Uses o total depth of the wall sounded correspend with griginal weli compietion depths? Yeq No

NOQTES: Top of casing alrvation:
Greund Water Elsvation,




O ERIEN & GERE ENGIMEERS, ING. Graung Waler Samplre Log

te: Weather: Sy PO
ot Mame: ryl o Wal Number. [Tt |
Sits Locaten 2 i WL : Projest Number: m
Perscnnet o e Evacuation Method:
o : T .0 LM
Depth ot Well* et -l.26= 73 DD [amr Velgmm It for
Dapth to Water * St el 725 210.0% | tameter VWell = 0.163 X LWC
Lengih of Watar Column L2380 - " Diarmeatar Well = D653 X LWC
Vahurne of Water in Well 2.a_galls) & Diameter Well = 1,488 X LWC
3¢ Votumo of Watar inWell  {73% gal(s)
¢ Vohima removad bafors sampling ( {7 { g}({)
Did well go dry? Yos Na
?/ . (Other, Spacify)
*Maasuremants taken from Top af Well Casing T 1op of Protectiva Casing | }
Watar porameters:
i Temporatura Reading ! i nH Reading i ity Readr !
,-o oY) 4.0 Standard .
# 7.0 Standard B4 § Stantard
I 7 10.0 Standard 1413 S Standard__
el (0. intial ] it
—utter Z-{ _(gal) 4 ater Z:L[  igat) Z ater 2.1 {__(gal)
Lk sfer 1,22 [gal) (2 after .27 (gat) 7 aftar 4. {gal) 2510
afer e (gal) aher (5oL} e after {gal)
after {gal) afer {gal) — after {gal}
aher {gal) afer ___ gely aftar {gal)
Water Sample: ”
e Coliectod: [<c0
|Physical Appeaamance at Start | Fhysical Aspaarancs at Sampling
Calor (ead Color LWL
COdor : © Qder AOL
Turbidity (> 100 NTUs) {0).\g Turbitity (> 100 NTU's) .7 L

Sheen/Fros Produst AL BUE. Sheen/Free Praduct AL
e T S p6a(31706) MEfLs (1,008 #4308 cy ATTOE { TETEED
e 200, (50, 26575 | 35 (FAMTEHR) i pind ( G2%)
i : P i o - T 3

Container Size + Filtared servativa |_Tem Condugtivy 1]
i 2 7 : oY AT L ?h%
1 g L AP _% 1AL " I S v
SRR S wei 3 Y SR Y7 PR ST % *
! o f AL : €= ! A Y M. B o 1T w1 W ~ i
: i L i A vl e, Z ™ e T o :
L : o i 7 Y — MY *
1 .- : | . . 1Al s, S 0 v 1w %
1 ] - i 1
; ! l ! i ]
: i I : { ; :
Manitaring Well integrity Cheeklist /
Vel identfication number cloarly marked?........ca. oarsn by e b i VS ks b n Yes No
Wl covers and fosks iy good conditon and sscure.. ... - - Nae
is the well stand pipa vertically sligred and secura?... - Ll No
Is the concretts pad and swriaco seelin Geedsondiion?... o No .
Are sois syrrounding the wall pad odRA Y. .o orrrnesirigrerferezass: No =
Is the B weil casing in good CONGON T SR BE L2 vomeerierern ersrnrenns PRvwtre Y VRROROVOUUT ;- No -
' thare swnding water in the annufar space batwaen the well stand pips and F}X{ £A5ING, .o cemeraerens Yes No
& the stand pipe ventad at the baso W provids CEAMAGE T 11 e reoranensrasssnssmessnsrssnessassrassnssisasssessmsmmmmserss § 65 Mo
Doas the tatal depth of the well soundsd carrespor with original well complation ospths?.. e ... Yea Na

NOTES: Top of easing efevation:
Degth to Ground Water:
Ground Watar Elevation

97A-8




[T GBRIEN & GERE ENGINEERS, INC.

_Gmamd vyater Sambhng Log

CLavefl, ~ 5'5"/‘5

ato. }&éjgi fz vaﬁau;ba 2
ite Name: 4 7 i o T v g T
21:: Lﬁm - wt Sesiel Project Number: 23 Le
Personnel: SY 287 : Evatuaton Mathod:
Ak
Pro=0ppm
Daptn of Wal * 2544 « Water VokarB Tt far-
Depth to Water © Ha :E ft. lameter Wl = 0,163 X LWC
Length of Watar Caummn A 2.9 1 4* Diameter Wall = 0853 X LWC
Volure of Water in Wal L5 gai.{s) 6" Diamater Wall = 1,488 X LWC
of Water in Well g fg g3l 5} \
X Voo Veluma ramaved before sampling { ’- 7 galis)
Did well go dry? Yes No
' :7%3 = (Other, Spesity)
“Measurements taken frem : Top of Well Cosing ITop of Protective Casing I
Watar parameters:
[ Temperatre Reading, . [ pHBeadrg | [ Conductly Reading |
4.0 Standard
., 7.0 s§m1ans R B4 § Stendard
. L B 10.0 Standard . 1413 & Standand 1
- X4 intial & * : initial AT initial _—?iE:
- 7 (gal) 5 ator_ 3. 7 _tgal) ZIE | 27 @) 9072
after E:(&Iﬂ«’ . { aftar '+ (o=l aftar rd § (=) 130
akar Jh 2 {gal) -~ A atwr g (gal) A 4L ater __ iy (gal) . [9¥g
et N e S (- = R — after (gal)
p;..;_......_....._... (gal) — aftar {gal} attmr (oal)
Sam pin . ,
ime Collected: M
{P yoicai Appearance at Starr PBhysical A nee 9t Symplin
Color é#f’zy aree : Color C"(e. re }).a..,t‘ Tl s s P
Oder s - Odor Ves
Turbiity (> 100 NTUs) S Dpap ¥ Turbidity (> 100 NTU's} 1.2 4ed
Sheen/Free Produsy 4 Sheer/Free Product AN

Sampie Parameters: 3/

pels (e,

a

yee £ Rve) , /”#‘fwa(Zd Jo8) g a0 ( $0705)

NOTES: Top of eaging elevaion:

Depthto Ground Water: L
Graund Watsr Elsvation:

Pes2 ($9818) Mo b5 ( 80 504) | Plossa( 52800 mea(ty:
{ Contaner Sirg T Contaner type_  #Collected ' Fltwred | Preservative gl | Temm. Conductivity
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Wel identfication nurmber Sleany MRrKEUT oo it Yes No
Well covers and locks in good tondition and secum? reeeassesiemrnermasasserssesssesseruerseers s e Y B Ng ___ =
ls the wel Btand pipa vASCSlly aGReD BRT SEIUIBT .. i sttt 1101 Nes " No
Is the concrate pad and surface sealin good conditian? Yas No /1/)9‘
Are sois surrounding the well pad erodsd? .. g e Yau Ne X
o the PYC woll C25irg i GOt CONONT......crrsre S AR Lasrrsriessissers ) Yex Ne as f
& there stanging water in the apnuisr xpacs batwean e woll stand mips and PVE easing?, Yox No ¥
fs the stand pips ventsd at the baso to provide ArainagB . cnreenn s rvesrerassnres Yas No~ A
Does the totl deptn of the well scunided correspand with original well completon depths?.....;ee—..... Y85 = No
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L__e_) BRIEN A GERE ENGINEERS, INC, Groung Watar Sampuna Loy

Site Loczton fem =T zE-v4 1’ — Project Numbar: T3E4E N
Personnet Evacuabon Mathod: ’
; 6 20 plp - 0.000
Depth of Walt * VWater Vobum far.
Depin to Watar * ﬂ. lnrnotar Wal = 0163 X LWC
Length of Water Colurnn Q,’ 4" Diamoter Well = 0.653 X LWC
Vokere of Water in Wael gal (5} £ Diameter Well = 1,469 X LWC ) §
L Velums of Water in Walt [9.& f.galis) , M 4f '
Valume remevea befare samping qalis
Did well go dry? Yes No
{Othar, Spedify)
“Measurements takan frem ‘?f:?‘fﬂp of Wel Casing [ vop of Protective Casing | i
\Wantar pararnaters:
Termperstute Read L C pH Reading i [ Candurtvity Reading i
b 40 Standard - o - _
Tm’ ) 7.0 Standard I 84 § Standard —
At 6 2.0 10.0 Standard 141assum .
nt initinl . infggl inftial 2} a)
- ,{ffﬁ-mfmr 2.5 (gal) Y after 3.5 _(ool) % aftor_ 2.5 {gal) %
Tt yop 2ot _.._zkitaal ) ﬁ aftar ___Z.J_Egah} Y- | atter 7 . of{gat} 77
T aggr {gak.) o ag {g-t;i} L, T after __frad/  {gal) i s 7a
- r (gad.) Qﬁ,a a {gat) PR alter _ 1=, <~ {gal) 2T
,i,.-—g:“ gl atter . (geh) ' atter {gal)
+?ilog
od ;
—w-ﬁ'gm‘{/ptef? G A /s ,ﬂ V4
Tiens Collocted:
tPhysicsl Aggaaranss at St | Physieat Asoearanee at Samphng
Coler Ly s}, F £‘T'ﬂ : Color f fod - 3"/7 2 ;y'&"ﬂ.«fv’j
Cidar Vad Crdor
Turbidity (> 103 NTUs} (45 /000 Turbidity (> 100 NTU's) ? D g kied
SheeniFree Product AL Sheen/Free Product ol
yot (32C0R) , SLoC 32706 | frnknls ((6“’5/ ;€ ln;f,/,ffﬁfv"d:}
Sarmpla Parameters: P €€a> ‘,du,,( (gog/ﬂ) ,4(4,,5 ffJﬁ'/&"’) ﬁ; a;(f/(g'_yy,_; M Bec | [74?‘{3
: Contarmr Size I Contner Tym | #Collected | ﬁtwmd |_Presarvanve ¢ pH 1 Teme, Conductivity ‘
He /S £ £F [ 3 b Wals =(&7¢ﬂ co. 9l _Jleo
L .d n»jae‘ f“"’ﬂl el ! Ly ! i 1 .
ELpY ) sl f b U Gmy b ] 1
i Py~ ! ”' ! ! iar ! ey e S0 ) ! i } }
2 &0 o f ) i i | i - LN +; | i j ¥
1L ﬂ-z.é_q.w 2 L mr ! [ ]
; 2 } o ] P — P r § L
i e ! H } 2. [T i S0 i
f . : i - . i
; } i [ ] !
Meniering Waell tntegrty ChecRist
Well idantfication number cloary marked?..... e ....Yes No I
Well covers and locks i good sondition and £Beure?.... e cherenine rerbessommmmmmmnnssns TES X No
Is the well stand pipa verticalty aligned and sesure?. s Yes v Mo
15 the conemia pad and surface seal i gooed consition?... Yes Ne U
Are sails surrcunding tie wall pad erodad?... i eresipeassaieeves sepe menmanon coosimnnnetneen | G Mo E
Is the PVC wall casmgmgwd econdition?..... raresnit f-s"-{ IS ¢ — S No
is there standing water in the annular space baiwem thawei! s.rami plps and PVC msmg?......m ..... Yeg No X
is the stand pips vented at the basa 1o provide Srainggel v o g e s Y88 No B
Doas the total depth of the wall saundad cormespond with eriginal wall complation deptns? eS| K No

laf 12/ 77 2 1t | Weather: 3:.»..«;, g0°

Ssta Name Wall Nurnber:

s

NOTES: Top of casing elevation:
Dapth 1 Grouns Water: 97A-10
Ground Watar Elevation:




TEFIEN & GEAE ENGINEERS, INC, Ground Water Sampnng Log

Clee. WJ‘Y

Westher:

Well Mumber. [l ek
Project Numter: 2avdas
Bvasuation Mathod:

pd_00g"

Depth of Welt * 7.2l &, Water Vohirgs /it for:
Dt to Water * ft %km Wt = 0.1E3 X LWC
Langth of Water Column ft. Dintrester Wall = D.BSI X 1TWC
Vohme of Water in Wil 1,404 gul(s} &* Digrrmter Well =1 468 X LWEG
9% Volume of Water m Wal 3251 _ gal(s} 7
Veluma ramovad before sampling ak(s)
Old wall go dry? Yos ""2.
" . {Tthar, Spocily)
“Mepsuraments taken from Top of Wall Casing [:j?op of Protective Casing [ i
Water parameters:
Tem ra iaad) : { pH Reatding i ] Conducinity Reading i
4.0 Standard L
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t 0 Standard 1413 S Stardard
ot (5L TEE i ﬁ
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Turbidity (> 100 NTUs} [y Turbidity (> 100 NTU's} b &
ShnaniFree Proguct omapfs S lspsy Shecn/Free Product T e [ reggt S obyrilns
(7
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' ] P ¥ ] M -
Monwionng Well Integry Checkiist. ~ MS [0 Collee led .
Well identification number clearly marked?. .. . No X\
Well covers and losks in good conditon and secura?.. Nao
is the well stang pipa vertically ailmec and seowre?. ... Np
is the conarals pad and surfase seal in good condition?, No
Are soils surrounding 1o vl g  rEdetd? e e e serst st B e s st ge renarees s nnras .Yes No 3%
Is the FYC well casing in go0d Condition?. .. asssss M ............................ YOS IS No
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GSI Job No, G-2876 GROUNDWATER
Issued: January 21, 20605 SERVICES, INC.

EVALUATION OF SEPTEMBER 1999 DNAPL THICKNESS DATA ON TABLE 4-0C

Sauget Area 1, Sauget and Cahaokia, Hliinois

ATTACHMENT 4 - SELECTED BORING LOGS

Boring logs for wells ST-G, ST-H, 8T-1, ST-L, and ST-N
{Source: pages 187A-1 to 187A-20, Volume 3 of Field Sampiing Report,
O'Brien & Gere, 2000)



O'BRIEN & GERE ENGINEERS, INC.

TEST BORING LOG

REPORT OF BORING
ST-G-D

Client: Solutia Inc.

Proj. Loc: Sauget Area ¥

Sampler: 2" Diameter
Split Spoon
Hammer: 140 ib

Page 1 of 4
Location: West of Site G

Start Date: 01/06/00

File No.: 10040/23548 Fall; 30" End Date: 01/07/00
Boring Company: Harriss Drilling Screen = \{Grout
Foreman: Tim Crank Riser ﬁ | __{Sand Pack
OBG Geolegist: Willlam E, Wright, RG Bentonite
Stratum Field
Bepth Change Testing
Beiow Depth | Blows | Penelr/ "N" |Sample Description Genaral Equip. [HNU
Grade | No. | {feet) 6" Recovery | Value Descript  {installed |{ppm)
0 1 jo-2 1 2415 3 JDusky brown SYR22, dry, sandy, silty clay scil a0
2
1 1
2
2 2 124 2 24115 B |Same as above lo approx. 3’ SEG a8
4
3 4 Pale yetiowish brown 10YRE/2, sitly sand; dry
4
& 3 {48 F AT 7 Pate yellowish brown 10YRE/2, sitty fine sand; dry 0.0
3
& 4
5
& 4 BB 2 24118 5 |Same as above; moist; slightly clayey in 0.5 to 1% [+10]
2 fayers {2)
7 3
5
8 5 18.10 3 24113 5 |Same a3 above Q.0
2
9 3
3 Wet at approx. 8.5 BEG
10 6 ]10.12 2 24116 5 Same a3 above; wel
] 2
1 3
3
12 7 ji2.14 2 2417 4 Dark yeliowish brown 10YR4ATZ, wet, silty, 0.9
2 fine sand
13 2
3
14 8 lta-18 1 2417 3 Same as above, moderate yeliowish brown 0.0
1
15 2
4
16 g (1818 3 24186 10 {Pale yellowish brown, wet, silty, fine sang co
5
17 5
4
18 10 118-20 2 24116 ] Same a5 above 0.0
4
19 5
7
20 11 j20622 7 24115 20 [Same as above 1o approx, 21.5 ft BEG 2.0
g
Fal 11
11 Fale yelowish brown 10YR 612, fine sand; race to a
2 17 J22-24 5 2412 18 fiuie silt; wel 0o
' &
23 12 2" dark brown il and sand lens
14 Fale yeligwish brown 10YR 672 fine 10 medium sand, wel; little siit

Boring collapsed and grouted {o 3 feel below surface, -3 feet restoved with soil

187A-1




TEST BORING LOG REFORT OF BORING e
O'BRIEN & CERE ENGINEERS, INC, ST-G-D )
Clignt: Solutia Inc. Sampler: 2" Diameter Page 2 of 4
" |&plit Spoon Location: West of Site G
{Prof. Loc: Sauget Area 1 Hammer: 140 th
. Start Date: 01/06/00
File No.: 10040/23548 Faijl: 30" End Date: 01/07/00
Boring Company; Harriss Drilling Screen = Grout
Foreman: Tim Crank Riser Sand Pack
OBG Geologist: Willlam E, Wright, RG 1 Bentonite
Stratum Field
Depth Change Testing
Below | Depth | Blows §  Peneti! "N* [Sample Description General Equip, {HNU
Grade | No. | (feetf) 5" Recovery | Value Descript  [Installed {{ppm)
24 13 {24-26 8 24111 33 }Pate yellowish brown 10YR 6/2, fine to medium sand; wet: 8.0
14 some black specks; a litlle siff; race coarse sand
25 19
18
26 14 125.28 15 2413 43 |[Same as above i GO0
18
27 ] 24
4
28 15 128-30 k] 24h0 22 [Same as above 1 ge
| 12
24 10
14
30 16 130.32 7 ] 242 35 |Same as above with a 0.5" medium/coarse sand I oo
7 seam i 31 Rl
3 ] 8
5 -
32 17 3234 19 ] 2411 18 |Samne as above, excapt a dark yeliowish brown a0
[:] 10YR 412
33 8
1o .
34 18 §34-38 9 24012 30 {Same as apove to approx. 35.5 fI; then same 0.0
15 but 2 finer grained gand
35 15
15
36 19 {3538 10 24118 35 [Fine grained, dark yeliowish brown, wel, fing feRy)
] 15 $itty sand to 27.7 #; then medium grained sang
37 20
b
38 20 [38-40 10 2412 37 |Fine grained grading 1o medium grained, dark 4.0
] 15 yellowish brown 10YR 412, we! sang
39 ' 20
20
a0 21 4042 10 2418 37 iFine grained grading to very fine grained, wei, 0.0
16 | medium dark gray N4 sang
41 2
25
A2 22 |4d-44 10 24/10 25 iMediem dark gray N4, fine (o very fine grained, wel, .0
10 sand
a3 15
15
44 23 |44-48 7 24111 A7 {Same as above [+11]
18
45 21
27
45 24 14648 11 24110 A3 |Same as above; medium gray N4 very fine to fine 0.0
11 grained, wet sand
47 22
27
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- ) TEST BORING LOG REPORT OF BORING
*  |O'BRIEN & GERE ENGINEERS, INC. S7-G-D
Client: Solutla Ing, Sampler: 2" Diameter Page 3of 4
Split Spoon Location: West of Site G

Proj. Loc: Sauget Area 4 Hammer: 140 b

' . Start Date: 01/06/00
File No,: 10040/23548 Fall: 30" End Date: 01/07100

Boring Company: Harriss Drilling Screen = v {Grout
Foreman: Tim Crank ' Riser Sand Pack
0BG Geologist: Willlam E. Wright, RG 22 Bentonite
_ Stratum Field
! Dapth Change Testing
Below Depth | Blows | Penetr/ "N" |Sample Description General Equip. (MNU
Grade | No.| (feet} 6" Recovery | Value Descript  jinstalied H{ppm)
48 25 |48.50 12 24112 52 |Medium gray N5, wel, very fine 1o fine grained sand; 0.0
25 Irace sift
A8 27
18
50 26 |50-52 11 2418 31 |Same as above a.0
14 ]
5% 17
18
52 27 |52.54 13 24112 57 |Same a5 above 0.0
28
53 3
3
54 4B [54.58 10 24113 48 [Same as above 0.0
24
58 24
23
58 29 j56-58 11 24118 37 |Same as sbove 0.0
16
£7 21
22
58 30 [58-6C LL] 24113 35 {Same as above .0
15
58 20
24
B0 1 |en-B2 14 24110 40 1Same as above o 61.5 1. 0.25" while shelt tayer 0.0
20 8l 61.5 & medivm dark gray N4 and mediem
&1 20 {grained size a161.5-62 f; trace 1o some coarse
24 sand to approx, 5311
62 32 |82-64 18 2414 44 iIMedium dark gray N4, wet, fine grained sand; some : 0.0
21 5ilt; dessiminated black specks
63 23
25 1
64 33 |B4-66 7 24112 44 i15ame as above [ I 1 14)
11
65 13
15
66 34 |EB-68 9 24112 31 Medium dark gray R4, wet, fine to very fine grained 0.0
14 3and with biack specks; trace of fine-medium
67 17 gravel
20
68 35 16870 ] 24/10 24 |Same as above 0.0
11
69 13
18
70 36 |TD-72 B 24113 25 [Medium dark gray N4, madium and coarse sand, with o0
14 fine sand; seme gravet up to 1" in diameter;
71 11 coarse taward bottom
] 8
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| TTEST BORING LOG REPORT OF BORING N
Q'BRIEN & GERE ENGINEERS, INC. 57-G-D
Ciient: Solutia inc, Sampler: 2" Diameter Pagad4of4
Spilt Spoon Location: West of Site G
, JPro} Loe: Sauget Area 1 Hammer: 140 b
) Start Date: 01/06/00
Fite No.: 10040423548 Falt: 30" End Date: 01/07/0D
Baring Company: Harriss Drilling : Screen = 4| Grout
Foreman: Tim Crank Riser | __|Sand Pack
0BG Geologist: Willlam E. Wright, RG i Bentonite
Stratum Field
Depth Change Testing
Below Depth | Blows | Penptr/ "N" |Sample Description General Equip. HNU
Grade | No. | {feet) 5" Recovery | Value Descript  linstalied [{ppm}
72 37 (T4 34 24118 49 [Medium dark gray N4, coarse sand 1o 73 f1; then 131}
14 6" of fine gravel and pieces of rock and fine
73 35 sand with gravel; then gravel and fine sand to 74
35
74 38 {14.78 15 24118 86 [Fine to medium grave with fine sand 00
30
75 38 Fine gravel {37); fine sand; coarse sand and
28 gravel 75-76 ff; some pieces of rock In lip
76 39 |76-78 15 2416 8% {Fine grave! lo approx. 77 11 | 08
2%
17 30 Medium dark gray N4, fine, sand; grading
30 downward to very fine sand
ki AL 178.80 10 2412 35
15
79 20 Madium dark gray N4, fine through coarse sand
20 with fine gravel -
BO 41
81
82
83
B4
BE
86
87
88
B9
90
81
82
93
94
95
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. . TEST BORING LOG REPORT OF BORING
* JO'BRIEN & GERE ENGINEERS, INC. ST-H-D
« . §CHlent: Solutia Inc. Sampler: 2" Diameter Page 1t of 4
Split Spoon Location: Site H
{Pro}. Loc: Sauget Area 1 Hammer: 140 th
1 - ’ Start Date: 12/06/99
OFile No,: 10040123548 Fali: 30" End Date: 12/08/99
Boring Company: Harriss Drilling Screen = [\ _Grout
Foreman: Tim Crank Riser Sand Pack
OBG Geologist: Tony Finch Bentonite
Stratum Fleld
Depth Change Testing
jBelow Depth | Biows | Penetr/ "N [Sampie Description General Equip. [PID
Grade | No. | {feet) 5" Recovery | Value Descript  linstalled {{ppm)
] 1 1 24118 4 tAoderate yeilowish brown HWYR5SM, damp, 0.0
2 soft, clay; race sitt
1 2
4 z
2 2 3 24"ne” 6 |Moderate yetlowish brown 10YRS/HM, damp, 0.0
3 loose, fine sand; litte sit
3 3
2 "
4 3 1 2471g" 3 Moderate yellowish brown 10YRS/M, moist, 0.0
1 seft clay, litile silt
5 2
1
[} 4 2 24"1g" 5 Moderate yellowish brown 10YRSM, wet, 0.0
4 lcase, fine sand; frace siit
7 1
2
B 5 1 24e 4 Moderaie yeilowish brown 10YRENM, wet, 00
2 inase, fine sand; littke silt
9 2
3
J0 5 2 24" A Moderate yeilowash brown 10YR5/4, wet, 00
2 Ipese, fine sand; trace silt
11 2
2
12 7 1 24"18" 3 Same as above 0.0
1
13 2
1
14 ] 2 rixivs 7 Same as above 0.0
3
15 4
4
16 2 2 24" 10 [Samsa as above; sand size intermined fine to med 0.0
5
17 5 ,
5
18 10 2 24112 10 [Same a3 above; 2° yeam of coarse sandifine gravel 00
4
19 [:]
ki .
20 kAl 1 24Nz -3 Moderate yaltowish brown 10YREM, wet, 0.0
3 iocae, fine sand; trace fine gravel; trace sill
21 3
4
22 12 3 242" 12 [Wai, loose, coarse sand; trace sit 0.0
5
7
g
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TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE ENGINEERS, INC, ST-H-D
Client: Solutia Ine., Sampler: 2" Dlameter Page 2 of 4
Split Spoon Location: Site H
|Proj. Loe: Sauget Area t Hammer: 14¢ Ib
: . : Start Date: 12/66/98
File No.: 10040/23548 Fall: 30" End Date: 12/08/99
Boring Company: Harriss Drilling Screen = |Grout
Foreman: Tim Crank Riser Sand Pack
0BG Geologist: Tony Finch Bentonite
Stratum Field
rDepth . Change Testing
Below Depth | Blows Penetr! "N" Sample Description General Equip. {PID
Grade | No.| tfeet) | /6" Recovery | Value Descript  linstalled i{ppm}
24 13 2 2412 5  [Moderate yellowish brown 10YRS/M, wet, loase [113]
2 medium sand; race fine gravel, grades to
25 3 medium light grey N6
[}
26 14 5 247718" 16 iMediurm Grey NE, waet, loose, fine lo medium Q0
7 sand; race silt
27 9
12
28 15 3 24" 18 IMedium light grey NG, wat, loose, fine sand; 00
7 E!raoa silt
29 11
15
30 15 3 24718 12 Medium Hght gray N6, wet, fine, loose sand; 0.0
4 frace silt; grades lo moderate yeilowish
k3 8 brown 10YRS5/4
B
32 17 4 biyrly 22 [Moderate yellowish brown 10YRE/, wet, loose 0.8
] fing sand; some sill; grades to medium grey N5
33 14
o 16
35 18 4 147118 12 |Medi i grey NS, wed, loose, silly fine sand 124}
5
35 7
9
36 18 1 24718" 10 |Medium grey N&, wel, lcose, medium sand; trace 0.0
5 silt
37 5
g Clay lens 1.2° @ 37.5'
38 20 | 2 a2 17 Medium grey N5, wet, fine, loose sand; 0.0
9 irace sit
39 8
8
40 21 3 2412 & {5ame as sbove 0.0
3
1 3
3
42 22 1 24T 6 iSame as above 0q
2
43 4
]
44 23 2 24748 9 Same s aboye; grades {rom fire {0 coarse 0.0
4 sand; trace slit
45 §
10
45 24 1 424" 5 Wel, pooriy sanled, [oose, fine fo coarse sand; 0.0
2 irace siil
47 3
2
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4

6'éRIEN & GERE ENGINEERS, INC.

TEST BORING LOG

REPOR] OF BORING
ST-H-D

Client: Solutia Ine.

Proj. Loc: Sauget Areat

Fiie No.: 1004023548

Sampler: 2" Diameter
Split Spoon
H_ammer: 1401

Page3of 4
Location: Sie H

Start Date: 12/06/99

Fail: 30" End Date: 12/08/98
Boring Company: Harriss Drilling Screen = \ _iGrout
Foreman: Tim Crank Riser Sand Pack
0BG Geoloaist: Tony Finch Bentonite
Stratum Fleid
[Depth Change Testing
Below Depth | Blows Penetr} "N* |Sample Description Gensral Equip. |[PID
Grade | No. | (feet) 6" Recovery | Vaiue Deseript  {Installed {{ppm}
48 25 &8 241 & Medium grey N5, wet, pooriy sorted, loose, fine to ’ 0.0
3 coarse sand; trace of sit
49 3
7 g
56 26 4 242 15 [Wel. coarse sand oGt 0.0
& Mediurt gray N5, wel, Ioose, fine to medium sand;
51 8 trace sif
7
52 27 4 2418 19 [Medium grey N5, wel, poorly sarted, fie sand; .0
g trace si
53 10
10
54 28 5 4Nz 8 [Wel coarse , loose sand; grades to line a.0
4 sand; trace silt
55 4
2
56 28 _— 2482 1 Same as above; large piece of iree root oo
1
1
30 1 anx 2 Same as above; medium grey N5, wet, 0.0
1 fine sand i tip
59 1
1
60 3% — FLxara 3 Wet, loose, coarss sand; trace sill 0.0
1
61 2
1
62 32 2 2412 10 iMedum grey N5, wel, loese, fine sand; 0.0
& ferace sill
&3 4
4
64 3 3 2471 2" 17 |Same as aboye 0.9
4
85 13
15
&6 H 15 24118° 41 |Madium geey N5, wet, medium dense, fine sand; oo
20 littie silt
87 21
21
68 35 3 24"124" 7 {Wel, loose, coarse spnd o fine gravel, 0.0
3 Trace silt
LK 4
3
70 36 5 24718" 23 |wal, medium dense, medium fo coarss $ang; 0.0
10 trace silt
13
13
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TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE ENGINEERS, INC. ST-H-D
Client: Soiutia Inc. Sampler: 2" Diameter Paged of 4
Split Spoon Location: Slte H
Proj. Loc: Sauget Area 1 Hammer: 140 ib
. Start Date: 12/06/95
File No.: 10040/23548 Fall: 38" End Date: 12/08/8%
Boring Company: Harriss Drilling Screen = t [Grout
Foreman: Tim Crank . Riser Sand Pack
OBG Geologist: Tony Finch Bentonite
Stratum Fisld
§Depth Change Testing
Below Depth | Blows | Penetr! "N" [Sample Description General Equip. [PID
Grade ] No. | {feet) 18" Recovery | Value Descript  {Installed Hppm)
72 37 8 247118" 16 [Wel, loose, coarse sand; grades 1o medium; 0.0
8 traca sit
73 8
12
74 8 — 247118 4 [Wel, very laose, medium lo coarse sand; .0
— trace sifl
75 4
10
75 39 4 247724 7 Wel, loose, fine gravel; grades to medium to [127]
4 coarss sand, race silt
17 3
3
78 49 [ FEYALN 18 [Wel, medium gray N5, fonse, coarse sandf o0
i line gradel; race sili
78 o
10
80 41
EOB @ KO fby
at
a2
83
84
85
85
B7?
]
89
80
91
g2
93
94
95
Subsaguen! to sol sampling, hote was tremied with grout,
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O'BRIEN & GERE ENGINEERS, INC,

TEST BORING L.OG

REPORT OF BORING

ST.1.D

Client: Scohutia Inc.

Proj. Loc: Sauget Areat

Sampler: 2" Diameter
5plit Spoon
Hammaer: 140 th

Pagetof 4
tLocation; Sitel

Start Date: 12117195

°Fﬂe No.: 1004D/23548 Fall: 39" End Date: 12/21/99
Boring Company: Harriss Drilling Screen i__i h[Grout
Fareman: Tim Crank Riser Sand Pack
0BG Geologist: Tony Finch/BIlI Wright Bentonite
Stratum Field
Depth Change Testing
jBelow Depth | Blows Penetr/ *N" 1Sampie Description General Equip, (PID
Grade | No. | {feet} 16" Recovery | Value Descript  {installed {ippm}
a 1 1 242 5 Moderate yeHowish trown 10YRS/E, damp clay, 0.0
2 littie sit
1 4
5]
2 2 5 Finaral 15 ISame as above 424}
7
3 B
k]
4 3 4 28418 8 Pale yellowish brown 10YRE/2, dry silt, irace clay 0.0
4 Pale yellowish brown 10YRE/2, damp, fine sang;
5 4 trace silt
5§
& 4 2 24" B Same as above 0.0
3
7 S
8
g 5 .2 247118 8 |same as above 00
3
] g
B
10 k) 3 24724 11 Same as above (28]
4
11 7
8
12 7 2 24418 7 Moderate yelipwish brown 10YRE/M, wet, fine sand; 0.0
2 trace sill
13 5
5
14 8 2 24718 19 [Same as above 0.0
7
15 12
13
18 4 3 247124 16 {Same as pbave 0.0
7
17 ]
it
18 10 15 287142 30 {Same as above [+h4]
15
48 15
7
20 11 4 24" B Same as above 0.0
4
2 4
)
22 12 5 24118 5 Same as above 00
4
t
2
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TEST BORING LOG REPORT OF BORING N
O’BRIEN & GERE ENGINEERS, INC, ST-1-B h
Client; Sofutia Ing, Sampier: 2" Diameter Page2of4d
{Split Spoon ’ Location: Site}
Proj. Loc: Sauget Area 1 tHammer; 140 lb
. Start Date: 12/17/98
§File No,: 10040123548 Fall; 3g* End Date: 12/21/9%
¥Boring Company: Harriss Drilling Screen  |= \Grout
Foreman: Tim Crank Riser Sand Pack
DBG Geologist: Tony Finch/Bill Wright “Bentonite
| Stratum Fieid
Depth Change ! Testing
Below Depth | Blows | Penetr/ "N" {Sample Description General Equip. |PID
Grade ] No. ] {feef} 15" Recpvery | Valug Descript  jinstailed [{ppm)
24 13 3 24112 13 {Same as above, littlle medium sand 0.0
5
25 8
&
26 14 2] 24712 17 [Moderate yaltowish brown 10YRS/M, wet, fine sand; Q0
g trace silt
27 8
1Al
28 15 3 4N 14 {Szme as above 0.0
7
29 7
7
0 16 & 247" 11 [Same as above [+1¢]
8
H &
4 -
32 17 3 248" 10 [Same as above; litlle medium sand; trace 0.0
5 fine gravei
33 5
4
34 18 3 47" 3 Wet, coarse sand; {race iilt; littie fine grave! 0.0
1
35 2
2
35 18 2 24" 2 Waet, fine gravel; grades to medium stand (dark 121}
1 1gray N3)
37 1 '
i
a8 20 — 24°MNR -~ |No Recovery -
39 e
40 23 o M | 4 Madium nlive gray SYS/1, wet siit; some fine sand 0.0
] 1
41 3 Qlive gray 5Y4/1, wel, loose, fine sand; trace sill
5 ‘
42 22 o 24T 2 pMetium olive gray 5Y5/1, wel, fine sand; some sift 0.0
1
43 1
3
LE 3 2 24 13 [Moderate yallowish brown 107HS5M, wat, fine sand; [154]
5 trace silt
45 B
1
46 24 10 2402 32 |Same as above 0.9
15
41 17
18 -
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O'BRIEN & GERE ENGINEERS, INC,

TEST BORING LOG

REFPORT OF BO
ST-I.D

RING

Client: Solutia ine.

Pro], Loc: Sauget Area 1

Sampler: 2" Diameter
Spilt Spoon
Hammer: 140 b

Page3of 4
Location: Site!

Start Date; 12117/89

Fije No.: 10040/23548 Fall: 30" {End Date: 12/21/98
Boring Company: Harriss Drilling Screen = Grout
Foreman: Tim Crank {Riser Sand Pack
OBG Geologist: Tony Finch/Bill Wright Bentonite
Stratum Field
Depth Change Testing
Below Depth | Blows Penetrf "N” |{Sample Description General Equip. (PID
Grade | No. | (feet) g Recovery | Value Descript  |installed [tppm)
48 25 8 24m18" 32 |Same as above 0.0
15
49 17
20
50 26 18 8N 35 [Moderate yellowish brown 10YRE/4, fine sand, 0.0
21 trace silt
51 14
12
52 27 5 24"18"° 20 |Same as above a0
10 ]
£ 10
20
59 28 15 kLxrial 38 {Olive gray 5Y4/1 fine sand; trace to some 00
18 silt, wet
85 19
16
86 29 12 24718 32 |Same as above 09
L 15
a7 17
18
53 30 4 247100 & |Medium gray-olive gray Y5/, coarse sand; trace 0.0
3 1o some shit; wet; looss
9 3
3
60 3 3 24z & Same a5 above 00
3
&1 3
4
62 32 3 24"1g§" 13 |Same as above to approx. 54.7 ft; then medium 0.0
3 gray line, slighliy sitty, wel sand
63 10
36
54 33 22 28R 68 iMedium gray N8, fine sand. some st wet 31}
a2
65 8
22
66 34 ] 13 A4 48 {Same as above oo
20
g7 26
20
58 35 & 24"18° 34 |Same as above 00
14
59 20
23
70 36 15 24ME 47  |Same as above 0.6
13
Fil 28
30
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TEST BORING LOG REPCORT OF BORING
O'BRIEN 8 GERE ENGINEERS, INC, ST-I-D
Chent: Solutia Inc. Sampler; 2" Dameter Page 4 of 4
| Split Spoon Location: Sitel
Proj. Loc: Sauget Area 1 Hammer: 140 ib
. Start Date: 1211793
File No.: 10040/23548 Eall: ap" End Date: 12121788
Boring Company: Harriss Drilling Screen ad Grout
Foreman: Tim Crank Riser Sand Pack
0BG Geolegist: Tony Finch/Bill Wright Bentonite
Stratum Field
Depth Change Testing
Below Depth | Blows | Penetr/ "N" {Sample Pescription General Equip. jPID
Grade | Mo, | {fest} 16" Recovery | Value Descript  iinstalled {ppm)
72 a7 11 24"114" 41 [Same as abuve 0.0
18
73 22
27
14 38 12 2414 42 |Same as abave co
18
75 24
26
T8 38 13 24°113" 34 |Same as above 4.0
15
77 19
2%
hi:] 490 12 24" 47 59  {Same as above 0.0
24
79 35
27
a0 41
EOB @ B0 hg
81
a2
a1
84
B5
s
87
88
ik
50
3
g2
53
94
95
Subsequent to soil sampling, hole was tremied with grout,
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1 . TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE ENGINEERS, INC, ST-L-D
Client: Solutia Ine. Sampler: 2" Diameter Page 1 of 4
Split Spoon Location: S.E, of Site L
Pro]. Log: Sauget Area 1 Hammer: 140 b
. ) Start Date: 01/11/00
OFila No.: 10040/23548 Fall: a0" End Date: 0111200
Boring Company: Harriss Drilling Screen H Grout
Foreman: Tim Crank Riser Sand Pack
0BG Geologist; Willlam E, Wright, RG Bentonite
Stratum Field
Depth Change Testing
Below Depth | Blows | Penati/ “N" |Sample Description General Equip. |HNU
Grade | No, | {feet) 16" Recovery | Value Descrint  |Installed [{ppm)
0 1 |02 1 24112 3 Dark brown, sof clayey seil to 0.5 14 ] 00
1 Fale yeilowish brown 10YRE!2, dry, silly, very |
1 2 fing sand; lose
1
2 2 j24 1 24118 2z Pals yeliowish brown 10YRE/2, dry, loose, silly, very 0.0
1 fine sand; some clay ]
3 k|
1
4 3 |46 4 24113 5 Same as above 0.0
3
5 2
3
] 4 158 2 24116 B iSame a3 above 00
3 ®
7 3
3
B 5 1810 2 24116 4 Same as above 00
2
9 2
. 2 Wei al approx. .75 R BEG
10 6 112 2 2418 5
2
)3 3
5
12 7 {12-14 4 241458 12 ihsoderate yeliowish brown 10YRS/4, sifty, line to vary fine sand 8.0
7 Same wel, moderate yeliowish brown 10YRS/4, silly,
13 5 fine {0 very Tine samd
5
t4 8 ji4-16 4 24114 16 [Pale yallowish brown 10YRE/2, fine, wet sand; lrace 0.0
7 to some sill
15 g
11
15 9 {16-18 3 24118 14 [Same as above 0o
]
17 B
14
18 10 j18-20 & 24110 1B iSame as above 0.0
19 10
14
20 11 je0-22 ] 2413 29 [Moderate yehiowish brown $GYRSM very fine gravel, [12¢]
12 sand; race 10 some it
2 17
18
2 12 12324 10 2ZAI24 21 __}Same a5 above; with some coarse sand 00
10
22 14
12

Boring coBapsed and greuted to J feet below surface, 041 feet resiored with surface solls.
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TEST BORING LOG REPORT OF BORING ' £
JO'BRIEN & GERE ENGINEERS, INC, ' ST-L-D *
iClient: Solutia Inc, Sampler: 2" Diameter Page 2ot 4
Split Spoon L.ocation: S.E. of Site L.
Proj. Loc: Sauget Area 1 Hammer: 140 ib
. Start Date: 011100
{File No,: 10040/23548 Fall: 30" End Date: 01/12/00
Paoring Company: Harriss Drilling ‘ Screen =:l Grout
Foreman: Tim Crank Riser Sand Pack
OBG Geologist: Willlam E, Wright, RG | Bentonite
Stratum Field
Depth Change Testing
jBelow Depth | Blows | Penetrf "N" [Sample Description General Equip., [HNU
Grade | No. | {feet) 16" Recovery | Value Descript  ilnstalied [{ppm)
24 13 124.25 8 24118 32 (Moderate yeliowish brown 10YRS/M, line 1o medium : LX)
15 grained sand, grading downward 10 fine sand; wel
25 17
22
26 14 |25-28 5 24/18 12 iModerals yaliowish brown 10YREM, Nne grained sand 0.0
7 with some coarse sand; wet
21 5
g |
28 35 {28-30 3 24112 9 Same as above; darker {dusky yeHlowish brown 10YR2/2) 0.0
. 3 in tip
28 8
3
30 18 |30.32 g 24118 8 |Fale yellowish brown 10YRE2, wet, ine grained sand 0.0
18 with some medium-coarse sand
31 13 0.5" fine gravel seam al approx. 31 it
12 -
a2 17 {3234 9 24114 18 |Same as abovelo 33 R [+ 21]
7
A3 12
16
34 18 |34.36 13 2a1E A6 [Light olive gray SYS/2, wel, fine grained sand; race [+34)
17 . 1a some medium 1o coarse sand
a5 19
25
38 19 136.38 11 24112 45  |Olive gray 5Y4/1, wel, fine grained sand 0.0
1 2%
37 25 Possible fine gravel seam (1) at 37 ft
22 |
38 20 {38440 & 24!14 22 iSame as above no
11
39 ] 11
12
40 21 |«0-42 10 2412 23 iMedium gray NG, wel, fine grained sand, trace sift 0.0
11
41 12
10
42 22 (4244 a 24112 14 [Medivm dark gray N4, medium to coarse sand; a0
7 trace to some fine gravel; some fine sand
43 7
7
a4 21 ja4-45 5 2412 18 |Same as above 0.0
g
45 9
8
45 24 {46-48 4 24/12 15 |Medium dark gray N4 fing sand; leace to some 00
7 coarse sand and fing gravel
47 8
11
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"'. ] . TEST BORING LOG i REPORT GF BORING
O'BRIEN & GERE ENGINEERS, INC. ST.1.D
Client: Solutia Inc., Sampier: 2" Diameter Page Jof 4

. Split Spoon Location: S.E. of Site L
” Proj. Loc: Sauget Area 1 Hammer: 140 |b
; . Stant Date: 01/11/00
File No.: 10040/23548 Fall: 30" End Date: 01/12/00
FBoring Company: Harriss Drilling Serean = Y jGrout
Foreman: Tim Crank Riser __|Sand Pack
0BG Geoleglst: Willlam E, Wright, RG Bentonite
; Stratum Field
Depth Change Testing
Below Depth | Blows | Penetr/ "N" iSample Description General Equip. [HNU
Grade | No.| teet) " Recovery | Value Descript  Hnstalled tHppm}
43 35 ]48-50 13 24110 51  jMedium dark gray Nd, wel, fine grained sand; 0.0
24 irace coarse sand
48 27
25
50 26 {50-52 24 24115 86 |Same as sbove; no coarse sand a0
28
51 1 40
17
52 27 {6254 kS 24114 21 [Same as above with mediurm 1o coarse sand 0.0
and Yrace fine gravel
3 14
18
54 28 |54.56 E) 24112 14 |Medium dark gray N4, wel, medium and coarse sant 0.0
5 with some fine 1o medium gravel; cccasional dark
55 [} gray 0,25" dry seams; some fine sand
8
56 29 |Eb-E8 5 2413 13 {Medium dark gray N4, wel, fine and medium 0.0
] grained sand with coarse sand and fing
57 7 gravel; occasional 1” piece of gravel
10
58 36 {58-60 ] 24N2 2 IMecdium dark gray N4, fine to medium sand; some 0.0
coarse sand; wetl no graved
55 12
12
60 +1 180-62 B 24114 §0  jMsedium dark gray N4, wet, fine grained sand, 00
] 15 wilh medium grained sand; lrace coarse sand
51 25
20 ]
B2 32 |62-54 13 24112 32 |Medium dark gray Na_wel, fine sand; trace 1o oo
15 ] some medivm grainad sond ]
63 17 :
20
64 33 18488 3] 2d/t4 35 iMedium dark gray N4, fine grained sand; 4.0
11 trace coarse sang
&5 15
20
66 34 |66-68 7 2413 28 [Dark gray N3, fine grained sand, some 0.0
11 sitt/clay; wet
57 17
15
£8 38 168-70 7 2412 17 |Dark gray N3, medium grained sand, with coarse a0
sand and some fine gravel, frace fine sand
69
70 35 17072 10 24112 18 iDark gray N3, coarse grained sand with fine 0.0
7 gravel and some medium gravel
kAl ] 11
12
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O'BRIEN & GERE ENGINEERS, INC.

TTEST BORING LOG

REPORT OF BORING
ST-L-D

Client: Solutia inc,

File No.: 10040/23548

Proj, Loc: Sauget Area !

Sampler: 2" Diameter
Split Spoan
Hammer: 140 1b

Fall: 30"

Page 4 of 4
Location: S.E.of Site L

Start Date: 01141100
End Date; 01/12/00

Boring Company: Harriss Drilling

Screen = Grout

Foreman: Tim Crank Riser Sand Pack
0BG Geologist: Willlam E. Wright, RG Bentonlie
Stratum Field
Depth Change Testing
Below Depth | Blows | Penetr/ "N" iSample Description General Equip. [(HNU
Grade i No.i {feet) 5" Recovery | Value Descript  iInstalled |{ppm)
12 37 172-74 9 24112 13  {Same as above 0.0
&
T3 7
10 0.5" fine grave! seam 2 73.7 1t
T4 3m {7476 12 24112 33 |Mediom dark gray N4, coarse grained sand 0.8
16 with fine 1o medium sand; some fine grave!
75 17
21
76 39 17678 13 24113 36 |Same as above to approx, 77.25 71 23]
13 Brark medium gray N4, wel, fine sand; trace
7 18 medivmfcoarse sand, occasional black 0,25%0.5°
21 seam
78 40 |78.8D 10 T4t A5 |Dark medium gray N4, wet, fine sand;
17 occasional hlack seam (organics); some
7% 28 {medium sand
31
B0 41
31
82
83
B4
B5
86
B7
88
B4
830
o1
a2
83
94
35
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BT TR TEST BORING LOG REPORT OF BORING
‘. [O'BRIEN & GERE ENGINEERS, INC. ST-N-D
Client: Solutia tne. Sampler: 2" Diameter Page 1 of 4
{Split Spoen Location: Site N
Proj. Loc: Sauget Area 1 {Hammer: 140 b
: - _ Start Date: 12/13/99
File No.: 15040/23548 Fail: 30" End Date: 12/15/98
Boring Company: Harriss Drilling Screen = \ |Grout
Foraman: Tim Crank Riser Sand Pack
0BG Geologist: Tony Fineh Bentonite
_ Stratum Field
Depth ' Change Testing
Bolow Depth | Blows | Penetr/ "N" iSample Description General Equip. |HNU
Grade | No. | {fest) 6" Recovery | Value Descript  {installed [{ppm)
1] 1 5 24718 15 |Dark yetlowish browss 10YR4/Z, damp, firm, sandy OH { @o
B clay, small pieces of brick and concrete '
1 ki
5
2 3 1 24724 7 inoderate yellowish brown SOYRSHM, damp soht 0.8
3 clay, trace silt
3 4
8
4 3 i 24"118" 9 Same as above
4
5 5 5
4 stoderate yellowish brown 10YRSH, camp,
L] 4 2 24M 12 2 {sose fine sand; trace silt 5w 23]
1 Moderate yaliowish brown 10YRSM, wet, very
1 1 lnose fing sand; trace i
2
8 5 1 24Nz 2 |Moderate yellowish brown 10YRS/4, wel, very 5M 0.0
1 loose sitty sand 1
L] 1
- G — FLEALH Z Same as above . ] o0
- ]
11 1
1
12 7 1 Fixri S |Mocerate yellowish brown 10YRS/M, wet, very SW 0.0
4 toose fine sand; some siit
13 5
7
14 ] 2 24"1e” 7 Moderate yeliowish brown 1OYRSM4, wel, SwW 0.0
2 ioose fine sand; irace sill
18 5
7
16 E 7 247 11 [Same as above 0.0
&
17 5
8
18 10 4 42 13 |Same as above; trace medium gravel oW 4.9
B
19 7
11
20 11 2 242 t7  iSorne as above; trace fine gravel 0.0
7
21 10
g
22 12 5 24112 18 |Mcderate yellowish brown 10YRS/M, wet, Sw 1Y)
8 icose, fine sand. race $ill
23 10
10
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TEST BORING LOG REPORT OF BORING N
O'BRIEN & GERE ENGINEERS, INC, ‘ 5T-N-D '
Client: Solutia Inc, Sampler; 2" Diameter Page 2 of 4
Split Spoon Location: Site N
Proj. Loc: Sauget Area 1 Hammaer: 140 tb
. Start Date: 12/13/98
File No,: 10040/22548 Fall: 30" End Date: 12/15/99
Boring Company: Harriss Drilling Screen = | _iGrout
Forsman: Tim Crank Riser Sand Pack
0BG Geologist: Tony Finch Bentonite
; Stratum Field
Depth Change Testing
Below Depth | Blows | Penstr "N Sample Descriplion General Equip. (HNU
Grade | No.{ (feef) 6" Recovery | Value Descript  |Installed {(ppm}
24 13 4 247z 16 |Moderate yellowish brown 10YR 5/4, wel, W 0.0
) {onse, fine 1o medium sand; race siit
25 10
i ]
26 14 4 241 19 [Same as ahove 0.0
27 ) 10
12
28 15 5 24°12" 9 Mederate yeliowish brown 10YR 574, wel, SwW ’ 1 30]
5 tonse, madium o coarse sand; frace silt
29 ] 4
4
k) 15 5 241 21 |Mnderate yellowish brown 10YR 54, wat, swW 0.0
12 medium dense fine sand; {race §ill
31 g
) -
32 17 4 2412 7 Wei, lnose, coarse sand; race silt SW 0.0
4
33 g
3
34 18 3 24118 15 |Same as above 0.0
7
5 [} ediumn gray N5, wel, lcose, fine sand; Sw
10 trace siit
3& 19 & 24" 1B [Same as above i a.G
10
37 ]
8
33 20 3 24°112° B Same a3 above 0.0
4
39 5
7
40 21 4 24752 11 jSame as above 0o
&
41 i
14
42 22 ] 24" 14 |Same as above; gradesfintermixed mediam sand SW 00
7
43 7
&
44 23 5 anr 11 jMedium gray N5, wel, loose, medium to coarse SW 0.0
7 intermixed sand; trace slit
45 4
5
46 24 3 24716 | 4 Wel, loosea, coarse sand intermixed with fine 1o sp 40
2 medium grave!
47 2
2
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O'BRIEN & GERE ENGINEERS, INC,

TEST BORING LOG

REPORT OF BORING

ST-N-D

CHent: Sciutia Inc.

Proj. Loc: Sauget Area 1

File No.: 10040/23548

Sampier: 2" Diameter
Split Spoon
Hammer: 140 1b

Fall: 30"

Page 3ol 4
Location; Site N

Start Date: 12/13/98
End Date: 12/15/98

lEcring Company: Harriss Brilling Screen = | Grout
Fareman: Tim Crank Riser Band Pack
JoBG Geologist: Tony Finch /{Bentonite
Stratum Field
Depth Change Testing
Below Depth { Blows | Penetr/ "N" |Sample Description General Equip. [HNU
Grade | No. | {leel) B Recovery | Value Descript  iinstalled [{ppm}
43 25 1 24718" 5 [Medium dark gray NS, wel, coarse sand, 5w 0.0
1 litée fine gravel
45 4
4
50 26 5 24"724" 12 iMedium gray N5, wel, loose, medium to caarse
g sand; rpce shit
51 7 Wet, coarse sand and fine gravel SW
1% Medium gray N5, wet, Ioose, fine sand; trace 5ill
52 27 4 241 17 }wWat, loose, coarse sand and fine graval 0.0
7
53 10 Medium gray N5, wet, loose, fine sand, race sill
17
54 28 3 242 15 00
&
£5 ]
16 .
58 29 7 247118 23 [Medium dark gray N4, wet, ioose, fine sand; 5W 0.0
] frace sifl
57 14
14
53 0 2 24718" 10 {Same as above a0
4
59 -]
hitl
60 At & - 2418 18 1Same as above G0
8
51 10
10
62 32 |-} PLKAY 18 jSame a5 above 0.0
7
62 11
11 Vel medium sand; trace §it
84 a3 § 24"/1B" 19 |Medium dark gray N5, wellcoss, fine to medium san SW 0.0
g ' litte e gravel; trace sit
65 10 )
14
66 34 1 24718 23 [Medium dark gray N4, wel, madium dense, n.o
11 medium sand; race sy
57 12
32
[5]:] 5 3 FENALM ] Medium gray NS, wel, loose, medium 1o coarse SW 0.0
3 sand; little fine gravel; trace siit
£3 5
8
70 36 1 24"18” 13 jwel, Ivose, coarse sand and fine gravel; 0.0
3 trace siit
Fal 10
18
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TEST BORING LOG REFORT OF BORING R
O'BRIEN & GERE ENGINEERS, INC, ST-N-D "
Client: Solutia Inc. Sampler: 2" Diameter Page 4 of 4 ’

Split Spoon Location: Sie N
Proj. Loc: Sauget Area 1 Hammer: 140 1b

. Start Date: 12/143% .
File No.: 10040/23548 Fall: 30" End Date: 12/15/59 ‘

{Boring Company: Harriss Drilling Screen ﬂ A 1Grout

P

Foreman; Tim Crank Riser Sand Pack
0BG Geologist: Tony Finch Bentonite

Stratum Field
Depth | Change Testing
Below Depth | Blows | Penetr/ "N" {Sample Description General Equip. {HNU
Grade | No. | (feat} 6" Recovery | Value Descript  [Instolied {{ppm)
72 a7 2 24724~ | 1% IMegium dark gray N4, coarse grained sand 5P u0

and fine gravel; frace sill

~

73

-
<y

74 a8 24724 13 |intermixed, wel, loose, medium to coarse sand; SP 00

Irace sift

75

76 39 247124 12 lintermbed, wel, loose, coarse sand and fine gravel, | .~ SP 2.0

trace sitl

77

18 40 24124 2 Same as above

78

wn fon fom Jor Fet [ fan [t {00 | pIn 10

B0 4%

EOB ¢ 60 Ny

B4

82

B3

84

85

86

87

B8

83

50

91

92

83

84

85
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W

GSi.Job No, G-2876 GROUNDWATER
lssued: January 21, 2005 SERVICES, INC.

EVALUATION OF SEPTEMBER 1999 DNAPL THICKNESS DATA ON TABLE 4-0C

Sauget Area 1, Sauget and Cahokia, Illinois

ATTACHMENT 5 - VOCS AND SVOCS IN GROUNDWATER AT SAUGET AREA 1

Figure 4-18: Ground Water, Total VOCs, Sauget Area 1
(Source: EE/CA and RI/FS Report, Roux Associates, 2001)

Figure 4-19: Ground Water, Total SVOCs, Sauget Area 1
{Source: EE/CA and RI/FS Report, Roux Associates, 2001}
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